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human life or property.

The total discharge capacity of the combined principal and

auxiliary spillways is adequate to impound and safely discharge

the floodwater resulting from the Probable Maximum Flood (PMF).

A number of minor deficiencies were noted on this structure.

These deficiencies include: debris around the trash racks of

the orifice in the riser intake structure, debris (logs) on the

lower half of the upstream slope as measured from the crest to

the normal pool elevation, slight erosion along abutment-embankment

contacts on lower third of downstream slope, damaged internal

drainage pipes above plunge pool, small animal burrow on downstream

slope just above riprap around the principal spillway outlet

pipe, wet areas beyond downstream toe in waste area along east

*side of outlet channel and natural floci plain on the west side

of the outlet channel. These deficiencies should be corrected

within 6 months of the ate of notification of the owner. A

warning system and evacu tion plan for notification of downstream

residents and proper auth rities in the case of impending down-

• stream flooding within 6 *onths should also be developed and

"implemented.

& •!



'"V,.Cc '""C .'9' ' -'kl4Q 1' 9-9, 1 -73,A9 7.., ,,

6 Alm tWygC'V <%ff ~ <" ~ "AJ~2-C~"flmapA

'P'o '2"'4/'" 9 W~ MN'"' 4 i fl4'A V& :4O - . P' sKJ
p ~ ~ ~ ~ ~ ~ ~ ~ ~ ao ;&A/t.'"'t A. 4 < tt'WW.-.

'A~~~ M9 r'W4'494%uW 4I A T-Wv witnow T M
-s - r' jyA ''A''

W" Ad" A '7 'L L a %Qt~ ,,, '"':

~~4- s~'~~'~ tA 0 4A '' .t \ 'A 'P "

k 2 . ' rJ >' ,AX - v \ "'4'

Q- IN-

--

U'1 WM Kr~s by

40A 03MNY

iccK C0'kCr4 [tt. ti' fl4?



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE. COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



jPREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a

gPhase I Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
jcondition of the dam is based on observations of field conditions

at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected

under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume thatI the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected and only through continuedIcare and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flcod is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test ilood should
not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic

and hydraulic studies, considering the size of the dam, its general
condition and the downstieam damage potential.

NTI

J_ C-

I Dist9I.'. ....

! i



(2 /

TI LJA SAFETY ROGR,' . . . .
CONEWA NGO CREEK WATERSHED PROJECT

SITE 33
I~-N~~ 581

ALLEGHENY RIVERBAIN/
CHAUTAUQUA,4OUNTY, -NEW Om

PAGE NO.

- " ASS-ES" MENT

- OVERVILv; D:HOTOGRAPH y ,
1 PROJECT INFO!'.MATION 1..... .....

1.31 GENERAL 1
1.2 DESCRIPTION OF PROJECT 2
1.3 PERTINENT DATA 4
2 ENGINEERING DATA 7
2.1 GEOTECHNICAL DATA 7

2.2 DESIGN RECORDS 9
2.3 CONSTRUCTION RECORDS 9

2.4 OPERATION RECORDS 9

2.5 EVALUATION OF DATA 9
3 VISUAL INSPECTION 1.0
3.1 FINDINGS ill
3.2 EVALUATION 13
4 OPERATION AND MAINTENANCE PROCEDURES 14
4.1 PROCEDURE 14
4.2 MAINTENANCE OF DAM 14
4.3 WARNING SYSTEM IN EFFECT 14
4.4 EVALUATION 14

5 HYDROLOGIC/HYDRAULIC 15
5.1 DRAINAGE AREA CHARACTERISTICS 15
5.2 ANALYSIS CRITERIA 15
5.3 SPILLWAY CAPACITY 15
5.4 RESERVOIR CAPACITY 16
5.5 FLOODS OF RECORD 16
5.6 OVERTOPPING POTENTIAL 16
5.7 EVALUATION 16

9 9.



PAGE NO.

6 STRUCTURAL STABILITY 17

6.1 EVALUATION OF STRUCTURAL STABILITY 17

7 ASSESSMENT/RECOMMENDATIONS 19

7.1 ASSESSMENT 19

7.2 RECOmMENDED REMEDIAL MEASURES 19

APPENDICES

Appendix A - Photographs

Appendix B - Visual Inspection Checklist

Appendix C - Hydrologic/Hydraulic Engineering Data and Computations

Appendix D - Operation and Maintenance Inspection Reports

I Appendix E - Design Folder

Appendix F - Drawings

I
I
I
!
I
|

I%I
Il m



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGPAM

NAME OF DAM: Conewango Creek Watershed Project
I Site 33, Inventory No. N.Y. 581

STATE LOCATED: New York

I COUNTY: Chautauqua

RIVER BASIN: Allegheny

WATERSHED: Conewango Creek

I STREA4: Unnamed

DATE OF INSPECTION(s): May 6 and 21, 1980
See Vicinity Map & Topographic Map,
Appendix F

I ASSESSMENT

The examination of available engineering documents and visual

inspection of the Conewango Creek Watershed Project - Site 33 dam

did not disclose conditions which constitute a hazard to downstream

human life or property.

The total discharge capacity of the combined principal and

auxiliary spillways is adequate to impound and safely discharge

the floodwater resulting from the Probable Maximum Flood (PMF).

A number of minor deficiencies were noted on this structure.

These deficiencies include: debris around the trash racks of

the orifice in the riser intake structure, debris (logs) on the

lower half of the upstream slope as measured from the crest to

the normal pool elevation, slight erosion along abutment-embankment

contacts on lower third of downstream slope, damaged internal

drainage pipes above plunge pool, small animal burrow on downstream

J 4



I

slope just above riprap around the principal spillway outlet

pipe, wet areas beyond downstream toe in waste area along east

/side of outlet channel and natural flood plain on the west side

of the outlet channel. These deficiencies should be corrected

Iwithin 6 months of the date of notification of the owner. A

warning system and evacuation plan for notification of downstream

residents and proper authorities in the case of impending down-

stream flooding within 6 months should also be developed and

implemented.

I Bent L. Thomsen, P. E.
Thomsen Associates

i N. Y. License #40553

eay ood, P.. _
Thomsen Assoc ate

I No Y. Lic se #4404

APPROVED BY SEP 1980 tolne77 .

New York'District Engineer
Colonel W. M. Smith, Jr.

II
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View of reservoir and
surrounding slopes



i PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRA24

i CONEWANGO CREEK WATERSHED PROJECT

SITE 33

I I. D. No. N.Y. 581

ALLFGHENY RIVER BASIN

i CHAUTAUQUA COUNTY, NEW YORK

i
SECTION 1: PROJECT INFORMATIQN

1.1 GENERAL

a. Authority

This Phase I Inspection Report was authorized by the

New York State Department of Environmental Conservation

by Contract No. D 201458. This study was performed in

accordance with the terms of the above contract and the

Recommended Guideline for Safety Inspection of Dams pre-

pared by Department of the Army; Office of the Chief of

i Engineers to fulfill the requirements of the National

Dam Inspection Act, Public Law 92-327.

b. Purposc of Inspection

This inspection was conducted to obtain available data

i concerning design and construction of the dam, to evaluate

that data, to visually inspect existing conditions at

the dam, to identify and evaluate deficiencies and/or

hazardous conditions, if any, which may threaten life

and property of the residents downstream of the dam and

to recommend remedial measure to mitigate such deficiencies

and hazardous conditions.
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1.2 DESCRIPTION OF PROJECT

a. Description of Dam

The Conewango Creek Watershed Project Site 33 consists

of an earth darq, with a principal spillway outlet pipe

passing through the embankment and an auxiliary spillway

passing around the western abutment of the dam.

I The dam consists of a zoned compacted earth embankment

which is 57 feet high, having a crest width of 18 feet

and crest length of 325 feet. The upstream slope is 1

vertical on 3 horizontal and the downstream slope is 1

vertical on 2.5 horizontal. The crest, downstream slope

and upper two-thirds of the upstream slope between the

normal pool elevation and the crest are grass covered.

The lower third of the upstream slope is not vegetated.

There is a cutoff trench under the centerline of the dam

Iwhich presumably was excavated to bedrock in accordance
with the recommendations of the Design Report. Typical

I sections of tlis cutoff are shown on Sheet 4 of the As-

Built Drawings, Appendix F.

The principal spillway includes the following components:

a rectangular reinforced concrete riser structure with an

orifice at elevation 1483.7 and riser crest at elevation

1509.1, a 36 inch I.D. reinforced concrete pressure pipe

outlet and a riprap lined plunge pool cut into bedroc.

at the outlet end of the pipe. The reservoir drain is

a 10 inch diameter cast iron pipe extending 40 feet into

the reservoir from the base of the riser structure. A

manually operated vertical slide gate mechanism mounted

I on the top of the riser structure controls the flow through

the reservoir drain. The auxiliary spillway is in a cut

section and has a bottom width of 50 feet.

I
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The internal drainage system consists of drain trenches

cut into the foundation material. The drain trenches

are filled with a two--zone filter material and roughly

parallel the abutment-embankment contact. Seepage from

the drain trenches is collected in two 8 inch diameter

perforated asbestos cement pipes which are surrounded

by the filter materials and are parallel to the dam axis

some 114 feet downstream from the dam centerline. The

perforated sections terminate near the principal spillway

outlet pipe where solid 8 inch diameter asbestos cement

pipe bends 90 degrees and outlets to the plunge pool

parallel to and either side of the principal spillway

outlet pipe.

b. Location

The Conewango Creek Watershed Project Site 33 is located

east of Pickup Hill Road approximately 1.2 miles (via

public roads) southwest of the Village of Cherry Creek,

New York.

c. Size Classification

The dam is 57 feet high and has a maximum storage capacity

(normal pool to top of dam) of 128.3 acre-feet. Therefore,

the dam is in the intermediate size category by virtue of

its heigh: as defined in the Recommended Guidelines for

Safety Inspection of Dams.

d. Hazard Classification

The dam is classified as a "high" hazard due to the presence

of a number of homes along the downstream channel and the

crossing of a State Route 83 in the Village of Cherry Creek.

e. Ownership

The dam is owned, operated and maintained by the Conewango

Creek Watershed District. The contracting officer is

Mr. Richard Shield of R.D. #1, Box 334, Kennedy, New York 14747.

His telephone numbet is 716-267-4801.

I
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f. Purpose of Dam

The dam is an uncontrolled floodwater retarding structure.

g. Design and Construction History

Design of the dam was performd by the U.S. Department

of Agriculture, Soil Conservetion Service (SCS), Syracuse,

New York. Construction was inder the inspection of the

SCS and the General Contractor was W. W. Kimmons Company

of Buffalo, New York. The dam was completed in 1974 and

the as-built drawings (portions of which are attached in

Appendix F) are dated December 9, 1974. The Syracuse office

of SCS has a design folder containing hydrologic, hydraulic,

geologic information, as well as soil laboratory test data

and slope stability analyses; in addition, as-built drawings

and contract documents are maintained by the Syracuse SCS

office.

h. Normal Operation Procedures

Normal flows are discharged through an orifice in the

intake riser structure then through the principal spillway.

The orifice is the primary control when the reservoir is

between elevation 1483.7 and 1509.1. Reservoir levels

between elevation 1509.1 and 1511.6 are discharged through

the orifices and over the intake riser crest. The reservoir

has sufficient capacity to store and discharge 8 percent

of the Probable Maximum Flood without discharge occurring

in the auxiliary spillway.

1.3 PERTINENT DATA

a. Drainage Area (Areas) 350

b. Discharge at Damsite (cfs)

Reservoir Drain at Orifice Crest 6

Orifice at Riser Crest 30+

Principal Spillway at Auxiliary Spillway Crest 155

Principal Spillway at Design High Water 15E

Auxiliary Spillway at Design High Water 500

Total Spillway Capacity at Design High Water 656

-. 4 -



c. Elevation (ft above MSL, taken from

Design Report)

Top of Dam 1519.9

Design Maximum High Water 1513.8

Auxiliary Spillway Crest 1511.6

Normal Pool and Orifice Crest 1483.7

Intake Riser Crest (Principal Spillway) 1509.1

Reservoir Drain Invert 1472.1

Streambed at Dam Centerline 1462.Q

d. Reservoir (ft)

Length of Drainage Basin 1.21 miles

J Length of Normal Pool 300 feet +

e. Storage (acre-feet)

Normal Pool (Taken from Design Report) 3.3
Crest of Riser (Flood Storage Above Normal Pool) 64.8

Design High Water (Flood Storage Above Normal Pooll 87.7

Top of Dam (Flood Storage Above Normal Pool) 128.3

f. Reservoir Surface (acres)

Normal Pool 0.7

Crest of Riser 4.4

Design High Water 5.4

Top of Dam 7.9

g. Dam (Taken from Design Report)

Type: 2 zone earth embankment with keyed earth

cutoff trench and toe drains parallel to

dam centerline

Length: (ft) 325

Height: (ft) 57

Top Width: (ft) 18

Side Slopes: Upstream (V:H) 1:3
Downstream (V:H) 1:2.5

Zone 1: Interior Section of Dam, material contains
more than 20%, by weight, finer than #200
sieve size

Zone 2: Exterior sections, material contains less
than 20%, by weight, finer than #200 sieve

Cutoff: Earth Cutoff Trench with Zone 1 material

Grout Curtain: None



h. Principle Spillway (Taken from Design Report,
see Sheet 10 of Drawings,
Appendix F)

Type: 30 inch I.D. Outlet Pipe a 2.5' x 7.5' I.D.

reinforced concrete riser structure rising 41.92'

above the base (outlet invert) elevation 1469.1

Length of Weir: 15.0 ft

Crest Elevation: 1509.1

Gates: Uncontrolled

Ii. Auxiliary Spillway (Taken from Design Report)

Type: Channel cut into soil, trapezoidal cross-section

with "bench" at mid-height, grass lined (see

revised cross section, Sheet 4 of Drawings,

i Appendix F)

Bottom Wi.dtht (ft) 50

I Side Slopes: (V:H) 1:3

Length of Level or Control Section 50

Entrance Slope (%) 2

Exit Slope (%) 3

j j. Reservoir Drain (Taken from Design Report)

Type: 10 inch diameter cast iron pipe

Length: (ft) 40

Control: Manually operated vertical slide gate

mounted on the top of the intake riser

structure

I !
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1
jSECTION 2: ENGINEERING DATA

2.1 GEOTECHNICAL DATA

a. General Geology

The Conewango damsite 33 is located southwest of the

Village of Cherry Creek, in Chautauqua County, New York

on the northern rim of the Appalachian Uplands physio-

graphic province. This province is characterized by the

sharp topographic relief associated with dissection of a

broad plateau; namely, steep hills ris.ng to elevations

of over 2000 feet which are isolated by deep, narrow valleys.

Local bedrock consists of interbedded shales and siltstones

of Upper Devonian age which are essentially horizontally

bedded. The area is considered geologically stable seis-

mically, and no major or active faults have been revealed

by geologic field work. However, the area is within Zone 3

von the seismic map included with the Recommended Guidelines.

This particular area illustrates the diverse range of effects

of Wisconsin continental glaciation. Uplands are comprised

of ground moraine, largely basal till associated with

glacial advances; major valleys such as the Conewango Creek

valley contain deposits of silt and clay formed in pro-

I glacial lake basins when they were dammed by the ice, with

resulting impondment of meltwater and temporary existence

of proglacial lakes. Present and former meltwater drainage

channels are marked by the presence of sand and gravel

outwash material deposited both during final glacial retreat

and as more recent alluvium.

b. Subsurface Investigation

The subsurface investigation conducted by the SCS consisted

of a total of 10 test borings and 24 test pit excavations.

Overburden sampling in the test borings was accomplished by

I
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driving a standard 2 inch O.D. split spoon sampler into

the undisturbed material, beneath the casing, with a 140

pound weight falling 30 inches. Bedrock was cored with

a double tube core barrel and NX size cores were recovered.

A total of 3 of the test borings and 4 of the test pit

excavations were made along the dam centerline. The

investigation for the principal spillway and outlet channel

included advancing 3 test borings and 4 test pits. Three

test pit excavations were made along the reservoir drain

line. In the auxiliary spillway channel 4 test bu37ings
and 8 test pit excavations were advanced. An additional

5 test pit excavations were advanced between the dam and

Pickup Hill Road because of the need for supplemental

borrow material.

c. Subsurface Conditions

I The subsurface investigation revealed the overburden soils

at the dam site are quite variable in terms of composition

and geologic origin. In general, alluvial gravels overlay

glacial till soils in the flood plain.

Along the west abutment ice-contact stratified drift,

glacial outwash sands and glacio-lacustrine silts and

clays were encountered. At the steep east abutment shale

and siltstone outcrop or was overlain by a thin veneer of

topsoil. The bedrock exposed in the lower part of east

abutment and along the drain line was highly weathered.

Seeps were present along the steep right abutment slopes

at numerous locations and were encountered in the test

pit excavations. Although seeps were not encountered in

the test pit excavations for the auxiliary spillway

investigation several were encountered during construction.

I Groundwater levels in the test pit-excavations and bore-

holes appear to be controlled by the creek level.I

I



2.2 DESIGN RECORDS

The dam was designed by the Soil Conservation Service,

who prepare'" a design report, contract specifications

and engineering drawings. Portions of the design folder

have been included with this report as Appendix E. In

addition a number of as-built drawings prepared by SCS

have been included in Appendix F of this report.

2.3 CONSTRUCTION RECORDS

I Construction inspection was performed by SCS and the

construction documents are also available at the SCS office

in Syracuse, New York. Changes from original design areI
noted on the as-built plans in Appendix F. The most notable

change was the relocation of the principal spillway outlet

Ipipe a distance of 20 feet east.

2.4 OPERATION RECORDS

Since the dam was designed as an uncontrolled, floodwater

retarding structure no operating records are maintained

regarding reservoir level or spillway discharge. During

periods of heavy runoff it is reported the structure

I is monitored periodically by SCS personnel and representa-

tives of the Conewango Watershed Commission.

2.5 EVALUATION OF DATA

The data presented in this report has been compiled from

Iinformation obtained from the Soil Conservation Service,
Conewango Creek Watershed Commission and the files of the

INew York State Department of Environmental Conservation.

The information reviewed in connection with the Phase I

inspection was considered adequate and reliable.

|I
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General

The visual inspection of the dam was conducted on

May 6, 1980. The weather at the time of the inspection

was cloudy with temperatures in the seventies. The

reservoir level was at the crest of the orifice elevation

1483.7. On May 21, 1980 the site was revisited for the

purpose of inspecting the principal spillway outlet pipe.

On this date, the reservoir level had been drawn down,

by opening the reservoir drain to approximately elevation

1478.

b. Embankment

In general the embankment was in good condition. No

Ievidence of misalignment, sloughing, seepage, or cracking
vere observed. However, seepage was emerging from the

natural valley wall at the abutment-embankment contacts

on the upstream side of the dam. Also, the upstream slope

of the embankment was not vegetated between elevation 1483.7

Iand about elevation 1496. Debris in the form of logs was

laying on the upstream slope between elevations 1483.7

and 1500.0. Along the downstream abutment-embankment

contact a slight amount of erosion has occurred in the

lower third of the slope. Surface water runoff is con-

centrated along these contacts and has eroded a channel

approximately 12 inches wide and deep. In general, these

contacts are unlined except for some small stones (2" +

maximum size) which were removed during the seeding opera-

tion and placed in this area. An animal burrow was

observed in the embankment near the toe of the dam just

upslope of the riprap and to the right or east of the

principal spillway outlet pipe.

1 -10-
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The internal drainage system consists of drain trenches

near the toe of the dam along the abutment. The drain

trenches are cut into the foundation materials and filled

j with filter material. Seepage is collected and diverted

from the drainage trenches into 8 inch diameter perforated

j asbestos cement pipe surrounded by filter material. The

perforated sections are parallel to the axis of the dam

I and located 114 feet downstream from the dam centerline.

The toe drains bend 90 degrees and outlet along either

side of the principal spillway outlet pipe into the plunge

Ipool as solid 8 inch diameter asbestos cement pipe. Between
May 6 and May 21, 1980 the asbestos pipes had been broken

off by vandals where they daylight above the plunge pool.

No discharge was observed from the d;:ains on the inspection

dates noted above.

c. Principal Spi!l.:ay

The principal spillway consists of a reinforced concrete

riser structure with a 6 inch high by 9 inch wide orifice

at elevation 1483.7 -,nd the riser crest at elevation 1509.1.

One 30 inch I.D. reinforced concrete pressure pipe bedded

on a non-reinforced concrete craddle transports reservoir

water from the riser structure to the plunge pool and out-

let channel. This outlet pipe is provided with 9 reinforced

concrete anti-seep collars at approximately 25 foot spacings

starting 90 feet from the outlet to the riser structure.

The components observed were in satisfactory condition.

d. Auxiliary Spillway

The auxiliary spillway for this structure is located at

the west end of the dam. The soillway is cut into glacial

derived soils consisting of: ice contact stratified drift

and glacial outwash sands and gravels, glacio-lacustrine

sands, silts and clays, and glacial till. Although the

majority of the auxiliary spillway is in a cut area itI
i

-11-
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was necessary to construct a levee or dike alng the

east side of the spillway extending from jusc south

j of the dam axis north a distance of 135 feet. The levee

section has a maximum height above existing ground

surface of about 2.5 feet. Seeps encountered in the

west side of the auxiliaiy spillway during construction
are drained using 4 inch heavy duty perforated plastic

pipe bedded in a trench 2 foot wide by 2 foot deep and

surrounded by No. 2 stone. Areas in the cut slope which

experienced sloughing were overexcavated and filled with

No. 2 stone. Following earthwork the auxiliary spillway

was lincd with topsoil and seeded and now supports a

healtrty grass cover.

e. Reservoir Drain

The reservoir is drained by a 10 inch cast iron pipe and

manua'ly operated slide gate with the gate handle situated

on the top of the riser structure. The slide gate is in

operable condition.

f. Downstream of Toe

The waste area downstream of the dam along the east side

of the outlet channel and the natural floodplain along

west side of channel both exhibited ponded water and wet

surficial soils.

Ig. Downstream Channel

The plunge pool is cut through a sequence of 5 feet of

alluvial silt, sand and gravel underlain by 3 feet of

silt and clay and terminates at the base 4 feet below

the bedrock surface. A 2 foot layer of riprap lines

the entire plunge pool and extended to elevation 1462.0

at the toe of the dam. Beyond the plunge pool the outlet

channel area has been cleared and graded downstream a

distance of about 135 feet from the outlet pipe. Beyond

-12-
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the cleared and graded outlet channel the discharge is

into the natural stream creek which is tree lined.

h. Reservoir Area

The area surrounding the reservoir is wooded with slopes

l ranging from 1 vertical to 4 horizontal to 1 vertical to

2 horizontal. No signs of slope instability were observed,

however, seepage was emerging from the east reservoir slope.

3.2 EVALUATION

I The visual inspection of this dam revealed the following

deficiencies:

1) Debris buildup around orifice trash racks

2) Debris buildup along lower half of upstream

embankment slope

3) Slight erosion along lower third of downstream

slone at embankment-abutment contacts

4) Broken toe drain pipes and missing animal guards

above plunge pool

5) An animal burrow on downslope above riprap lined

plunge pool

6) Wet areas downstream of dam. located east of outlet

channel in waste area and west of outlet channel in

I flood plain

7) Unvegetated lower third of upstream slope

8) Evidence was observed that riprap around plunge pool

has been thrown into plunge pool

I

I
I<
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SECTION 4: OPERATION AND MAINTENANCE

4.1 PROCEDURES

The normal reservoir level is controlled by the crest

elevation of the orifice in the riser structure.

Downstream flow is controlled by the three outlet devices;

first the orifice, then the riser crest and, finally the

i auxiliary spillway. The riser can discharge up to 155 cfs
Without discharges occurring in the auxiliary spillway.

4.2 MAINTENANCE OF DA4

I The dam is maintained by the owner, Conewango Creek

Watershed Commission. Normal maintenance should include

mowing the grass from the embankment and auxiliary spillway;

removal of debris from upstream embankment slope, reservoir

slopes and around orifice trash rack; as well as repair

or replacement of damaged or inoperative structures. The

Astructure is inspected annually by a representative of

SCS and the Owner's Contracting Officer. The resulting

Inspection Report Forms from July 1975 through September 1979

are attached as Appendix D.

4.3 WARNING SYSTEM IN EFFECT

IThere is no warning system in effect, however, the dam
is reportedly monitored during periods of heavy runoff

i y representatives of the SCS and Owner.

4.4 EVA.LTATION

I The o',eiation procedure for this structure is satisfactory.

i.cr..ased maintenance is required to correct what appears

to he reoccurring deficienies noted during the visual inspec-

tion and review of Operation and Maintenance Inspection

i -'ecords.
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SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

I Delineation of the watershed draining into the reservoir

pool area was acccmplished using the USGS 7.5 minute

quadrangles for Hamlet and Cherry Creek, New York.
The drainace area measures 350 acres and consists

primarily of woodlands and open fields. The relief in

the area consists of R continuous, moderately steep hill

that forms into a gorge near the reservoir. The average

slope of the drainage basin is approximately 10 percent.

1 5.2 ANALYSIS CRITERIA

The analysis of the floodwater retarding capability of

this dam was performed using the Corps of Engineers HEC-I
computer program, Dam Safety Version. This program develops

an inflow hydrograph based upon the "Snyder Synthetic Unit

Hydrograph" and then uses the "Modified Puls" flood routing

procedure. The spillway design flood selected for analysis

was the PMF in accordance with the recommended guidelines

of the U.S. Army Corps of Engineers.

S 5.3 SPILLWAY CAPACITY

The principal spillway of the dam is a drop inlet structure

consisting of a two-stage reinforced concrete riser and

a 30 inch diameter concrete pipe. The auxiliary spillway

is an excavated outlet channel. Principal spillway dis-

charge is controlled by the orifice and the riser up to

the stage of 1511.7. Above this stage, the principal

spillway discharge is controlled by the 30 inch diameter

I outlet pipe. The emergency spillway channel is of trape-

zoidal section with a bottom width of 50 feet and side

slope of 3 horizontal to 1 vertical. Discharge through

the emergency spillway was calculated assuming a depth

of flow at the control section as critical depth.

S-15-



The spillway appears to have adequate capacity for di:-

charging the peak outflow for the Probable Maximum Flood

(PMF). For the PMF, the peak inflow is 2035 cfs and the

peak outflow is 2029 cfs. The calculated spillway capacity

for a water surface elevation at the tcp of dam is 5113 cfs.

1 5.4 RESERVOIR CAPACITY

Storage capacity of the reservoir between the auxiliary

spillway crest and the top of dam is 51.9 acre-feet, which

is equivalent to a runoff depth of 1.95 inches over the

drainage area. The total flood storage capacity of the

dam is 128.3 acre-feet.

5.5 FLOODS OF RECORD

Due to the lack of reliable information no attempt was

made to estimate the discharge for the flood of record.

5.6 OVERTOPPING POTENTIAL

Analysis using the PMF indicates that the dam would not

be overtopped. For a PMF peak outflow of 2029 cfs the

computed water surface elevation would still be 3.8 feet

below the crest of the dam.

I 5.7 EVALUATION

At the PMF, flow discharge through the auxiliary spillway

is 4.5 above the control section. The maximum discharge

velocity and duration of flow through the auxiliary spill-

way are within normally accepted limits for grass-lined

spillways.

-16-



j SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

No signs of instability were observed in connection

Iwith this structure.

b. Design and Construction Data

A total of 7 slope stability analyses were performed

by the SCS for the embankment during the Oisign phase.

The soil strength parameters utilized in these analyses

were based on consolidated-undrained triaxial shear tests

wihtout pore pressure measurements. The tests were con-

ducted on remolded specimens of the proposed embankment

materialq compacted to at least 94.2 percent of the maximum

dry density attainable through the Standard Proctor Com-

paction Method (ASTM D-698). The shear strength parameters

used in the analyses are as follows:

0 c
Material Description degrees psf
Silty Gravel (GM) 28.5 375

Low Plasticity Silt (ML) 26.5 800

We note the te3ts were conducted on remolded materials

I having a gradation less than the No. 4 sieve size.

The stability analyses were based on a modified Swedish

circle method for both the upstream and downstream slopes

under varying conditions. Of the 7 failure arcs investi-

gated, the minimum factor of safety computed was 1.72

for the upstream slope under the following conditions:

rapid drawdown from a reservoir level at elevation 1511.6,

no berm, the failure arc confined within the embankment

material, with 0 28.5 degrees and C 375 psf.

I
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The results of the stability analyses are contained with

the Design Folder included in Appendix E. We note that

all trial arcs are confined within the embankment.

A review of the stability analyses indicates the study

was cursory in nature based on the minimal number of

trail failure arcs investigated, as well as the seepage

and loading conditions considered. However, the embank-

ment slopes are flatter than is normally required for

adequate safety factors in a zoned earth embankment.

We note that medium stiff silts and clay form a portion

of the embankment foundation, yet no stability analyses

j failure arc penetrated the foundation. However, this does

not appear to be a problem since any excess pore pressures

generated within this material during and after embankment

construction would have dissipated and the material would

be stronger than at the end of construction.

Design of the crest width and longitudinal camber for

settlement considerations as well as the cutoff trench

Iwidth and depth are in accordance with standard engineering
practice. The construction of the internal drainage system

is of conventional design for zoned earth embankment dams.

c. Seismic Stability

INo seismic stability analyses were performed as part of

the dam design.

1, j

1
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety

I The Phase I inspection of the Conwango Creek Watershed

Project Site 33 dam did not reveal conditions which

constitute a hazard to human life or property. The

earth embankment is considered stable based on the

j available engineering data and visual observations.

The dam and spillways are capable of retarding and

safely discharging floodwaters resulting from the

Probable Maximum Flood (PMF).

i b. Adequacy of Information

The information reviewed was adequate for Phase I

Inspection Reports.
c. Need for Additional Investigation

No additional investigations are required for this

structure.

I d. Urgency

All remedial measures should be completed within 6 months

from the time of approval of this report. An emergency

preparedness plan for notification and evacuation of

downstream residents in the event of large auxiliary

spillway discharge should be implemented within 6 months.

7.2 RECOMMENDED REMEDIAL MEASURES

a. Remove debris from around orifice trash racks,

embankment upstream slope.

b. Remove dead brush and trees from reservoir slopes.

c. Provide increased maintenance.

d. Provide a procedure for periodic inspections

including operations and lubrication of slide

gate mechanisms.

e. Re-establsih riprap in and around plunge pool

to as-built condition.

1 -19-



I

f. Repair and re-establish asbestos cement drain pipe

to as-built condition (including animal screens).

g. Revegetate or otherwise protect the lower third of

upstream embankment slope.

h. Line abutment-embankment contact in eroded areas

with non-erodable material such as stone, corrugated

metal pipe, asphaltic pavement.

i. Treat animal burrow by digging out and replacing

with compacted embankment material.

j. Consideration should be given to installing a fence
along Pickup Hill Road to discourage vandals from

entering property and cause further damage.

k. Develop and implement a warning system and evacuation

plan for downstream residents in the event of large

auxiliary spillway discharge.

iI
I
i
I

i -20-
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THOMSEN ASSOCIATES 3
CONSULTING GEOTICHNICAL ENGINIERS a GEOLOGISTS

VISUAL INSPECTION CHECKLIST

1) Basic Data
a. General

1 ~~Name of Dam e- >~3
Fed. I.D. # 72 - Z l 7 DEC. Dam No. Wy
River Basin __ _,_ _ _ _ _ _ _ _

Location: Town County .__________

U.S.G.S. 6uadrangle A,,
Stream Name 6. , d ,'/-, . /,,
Tributary of e e __

Latitude (N) -Z /7 /0 Longitude (W) 7 o  i/"

Type of Dam 7- / , ,''

Hazard Category 4jj
Date(s) of Inspection */,/to ,

Weather Conditions C/v,

Reservoir Level at Time of Inspection i3ys ) (; i, ,,/ ,i ,

Tailwater Level at Time of Inspection /95 "

b. Inspection Personnel (,/, . ,/ -, -- ,

Po,At- 4;41./11. - eg o, *~ ~j~,
c. Persons Contacted (Including Address & Phone No.)

I A,,, /%, -,,, /" -. 7)FC ,14.. , - 'I - 5?. 557

d. History: 4 ,5.f/ /21/,f/

I Date Constructed /175/ Date(s) Rdconstructed /,/O*a-e

Constructed by W4// .,',,,' ,' , ,,/ .,//

I Owner ... .- ,.- ' i , s'

e. Seismic Zone 2c. 3

I



Ii
THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL KNGINIRS & GEOLOGISTS

I "VISUAL INSPECTION CHECKLIST

21 Embankment 
a. Characteristics11Ll Embankment Material" "Z-Zq,: t-l17~ lt ded-121k

2) Cutoff Ty5e , ,'4 ,,e/

3) Impervious Core Y -- /// i /.,i - ,/.

4) Internal Drainage System .. ,,./ '

5) Miscellaneous

1 b. Crest

1) Vertical Alignment __ ___.....

2) Horizontal Alignment ___

1 3) Surface Cracks /o /1

4) Miscellaneous

c. Upstream Slope

1) Slope(Estimate)(V:H) ,,, ,
2) Undesirable Growth or Debris, Animal Burrows

I.. , .r
3) Sloughing, Subsidence or Depressions ,y:i



THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

1 4) Slope Protection 40A (Lo.. '13 1Ve b '13 Iet":

I 5) Surface Cracks or Movement at Toe ,/o/e' A,1/, ,.

d. Downstream Slope

1) Slope (Estimate - V:H) I. 2.5
2) Undesirable Growth or Debris, Animal Burrows -.

3) Sloughing, Subsidence or Depressions _ _ _,_I

I 4) Surface Cracks or Movement at Toe A10-V4

5) Seepage A.'_ _ _ _ _,_

*6) External DrainLge System (Ditches, Trenches; Blanket)

7) Condition Around Outlet Structure 5tM*a. ApUg AIi--

n 8) Seepage Beyond Toe As , c -f A': " M

e. Abutnmnts-Embankment Contact

I
!I.. ..



THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS a GEOLOGISTSI

VISUAL INSPECTION CHECKLIST

1) Erosion at Contact - , L.'- , -

'5%-00-4 Vito) Dtip. 6F SkAJAjL_ 1' ub I, leep a Low.e-%. etjmr

2) Seepage Along Contract _ __ _ __.

3) Drainage System

a. Description of System 3z. -, . -.

C . ., , liq

f b. Condition of System IL-,. ? .. ,

-!-; 1~g~e +v yo11 0 _ 2 60 fc 4- Are.-

c. Discharge from Drainage System _.._ .......

II

4) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.) 4tm,. -\ .\J.-',, .

I J14, £° g , 7 &
I S. t,,o / ,i i& , .- . '. a '-,, ,

II
AI 1

I!...



THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL KNGINKERS & GEo9"ISTS

I VISUAL INSPECTION CHECKLIST

5) __eservor

a. Slopes ?c- "c,'... i. L: , . mI .

b. Sedimentation ____L_ ___o_ _ "_ _O._____ _."__ -__ ''__ ,-_ ,

2

C. Unu ual Conditions Which Affect Dam F/,, 7 ee

I 6) Area Downstream of Dam

A. Downstream Hazard (No. of Homes, Highways, etc.) ..

b. Seepage, Unusual Growth ,I , b ' c,

c. Evidence of Movement Beyond Toe of Dam _

I d. Condition of Downstream Channel e c C V

I
I 7) Spillway(s) (Including Discharge Conveyance Channel)

a. Genewal P't-',/,,i s .eg >/ , -4

b. Condition of Service Spillway L &,i oee s A "/

I
"I



THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

c. Condition of Auxiliary Spillway d e. ,/!S'-,es- 'eY<c ,

/,? ,r, -o zx :d 4 . /,,,,- lie
/ I

d. Condition of Discharge Conveyance Cnannel

8) Reservoir Drain/Outlet

Type: Pipe w - Conduit Other

Material: Concrete Metal Other
Size: ___.__ Length 0 _

Invert Elevations: Entrance /1'72/ Exit /£z.j-,

Physical Condition (Describe): Unobservable .
Material;

Joints: Alignment _

Structural Integrity: _

Hydraulic Capability:__

Means of Control: Gate - Valve Uncontrolled __

Operation: Operable . Inoperable Other

Present Condition (Describe):

Ie 4Il ~ez_ zn o I^



THON/ASEN ASSCDCIATES

II
CONSULTINIG GE,)r.C, %CAL %II IEC",. ;EOL'.) ,,-5

9) Structural

a. Concrete Surfaces "Z / , AA, -% ZA-

I b. Structural Cracking _ _ _ ___

ii

c. Movement - Horizontal & Vertical Alignment (Settlement)

I
d. Junctions with Abutmets or Embankments

I
e. Drains - Foundation, Je ftt, *&ece- %iI/zx ._ _,_____

f. Water Passages, Conduits, Sluices

I -

I g. Seepage or Leakage....I/

I
I
i_- .



I THOMSEN ASSOCIATES
IL O -L r ' C-G C .: N 'C L E '. % ; , . ,E- 

'  
-

I h. Joints - Construction, etc. _

'I I i. Foundation

I J. Abutments

I k . Control Gates 2 srt ; -4 A ,v A b A ? ,

I I. Approach & Outlet Channels 2/// DDr A.1f 7 &
I ,,,,,I SD,,- 4,/ ,' A /o , ., ,,.,,,',. 4.. / ,,' .i da,',- O,4 ,,.-

I ' ,, e &YL 4 1 ,4-

m. Energy Dissipators (Plunge Pool, etc.)

n. Intake Structures 
_____-_

I
i o. Stability

i p. Miscellaneous

I
' 3
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A THOMSEN ASSOCIATES
CONSULTING GIOTECHNICAL ENGINEERS & GEOLOGISTSI

CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

I AREA-CAPACITY DATA:
Elevation Surface Area Storage Capacity

1) (ft.) (acres) (acre-ft.)

1) Top of Dam _ _ 7 . /J 79 9

2) Design High Water
(Max.Design Pool) ___3._ 1 9.3

3) Auxiliary Spillway
Crest _<9 __ ._.__

4) Pool Level with
Flashboards A1.4, __ A/ . .

5) Service Spillway

Crest __ ._,_'

I ,J ,' "' '  ,V,93 7
DISCHARGES

Volume
(cfs)

1) Average Daily _____

J 2) Spillway @ Maximum High Water 1o a

3) Spillway @ Design High Water /1

4) Spillway @ Auxiliary Spillway Crest Elevation /4/9

5) Low Level Outlet x1 '/ '''/

6) Total (of all facilities) @ Maxizpum High Water _5_113

7) Maximum Known Flood

I
I



I THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTSI_ _

CREST: ELEVATION: /I79? 9

I Type: zcl./ eel A 54a.-..

Width: Length: {2/ <- .
I Spillover -: 71 .1,14.,1 / / / " ,del

Location r -W31v..A- 0 . . -? Y4 ,-,

SPILLWAY:

PRINCIPAL EMERGENCY

,Q. 0 - /0.%o/ Elevation /S//.,

~ 4A~-y, .Z / -A Type ~ /~

__ __ _ __ __ _ __ _ Width _50_/_ , ,- .. ....

Type of Control

I ..... ._ _ _ _ _ _ _ Uncontrolled __

I Controlled:

Type
(Flashboards; gate)

* Number

Size/Lengt __

Invert Material _.'1 - . /.- ._

Anticipated Length
of operating service /7 dtt -sA t /

29..?2 /,Kk ,,/ e) Chute Length ' -s-v 4.i/./ 5,, '.

A10/ e4 ,,. Height Between Spillway Crest _ _V_ __e& Approach Channel Invert r
(Weir Flow)

I

I



THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

OUTLET STRUeTURflZ/EMERGENCY DRAWDOWN FACILITIES:

Type: Gate Sluice Conduit Penstock

Shape: ,:-,-c-/-.- 7' 1. /*" ,)

Size: /10 1

S :Elevations: Entrance Invert_ I_Y_._

Exit Invert /_72,1/

I Tailrace Channel: Elevation AZ ,

I HYDROMETEROLOGICAL GAGES:

Type: A/MiA' ,la 7, It

Location:

Records:II Date _

Max. Reading-

I FLOOD WATER CONTROL SYSTEM:[ . Warning System:_ _ _ _ _ _ _ _ _ _ _ _

[Method of Controlled Releases (mechanisms):

I
I
I

I

I
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THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

I DRAINAGE AREA: 2 - (5. C , 53 ;&

I DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: /41

I Terrain- Relief: ,( .S ce

Surface - Soil: / . , #,//.-.,/, ,

Runoff Potential.existing or planned extensive alterations to
existing surface or subsurface conditions)

V

j" Potential Sedimentation problem areas (natural or man-made;
present or future)

I5

Potential Backwater problem areas for levels at maximum storage
capacity including surcharge storage:

Dikes - Floodwalls (overflow £ non-overflow) - Low reaches along
the Reservoir perimeter:t Location: _ __ __ _

Elevation:

Z
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Alj1

FLOOD HYDROGRAPH PACKAGE (HEC-li
DAM SAFETY VERSION JULY 1979

LAST MODIFICATION 26 FEB 79'II Al ANALYSIS OF DAN OVERTOPPING USING RATIOS OF PMF
2A2 HYDROLOGIC-HYDRAULIC ANALYSIS OF SAFETY OF NY 581
3A3 RATIOS OF PMF ROUTED THROUGH THE RESERVOIR

v4 B 150 0 12 0 0 0 0 0 0 0
5Bi 5

6 1 1 6 1
7 Ji .2 .35 .50 .65 .80 1
a K 0 1 0 0 0 0 1
9 Ki CALCULATION OF INFLOW HYDROGRAPH

10 N 1 1 .53 0 .53 0 0 0 0 0
11 P 22.6 116 127 141 0 0 0 0

12T 0 0 0 0 0 0 1 .1 0 0

15 i 1 2 0 0001000

16 Ki 1 2TNGO -INFLOW HYDROGRAPH 001
17Y 0 0 U 1 1
isY1 1 0 0 0 0 0 -1

19 Y2 0 12.5 31 47.5 60 67.8 76 65,5 96 108
20 Y2 126 128
21 Y3 0 5 7.8 9.4 10.3 32.3 155 654 1657 3060I22 Y3 4962 5113
23 K 99

11CALN JHSNEIRES N



PREVIEs OF SEQUENCE OF STREAM NETmORK CALCuLAT1OuIS

RUNOFF HYDROGRAPH AT
ROUTE, HYDROGRAPH TO 2
END OF NETWORK

McFARLAND -JOHNSON ENGINEERS, INC.
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FLOOD HYDROGRAPH PACKAGE (HEC-I)
DAM SAFETY VERSION JULY 1978

LAST MODIFICATION 26 FES 79

TIME OF EXECUTION 30-JUL-80 11:33:50

ANALYSIS OF DAM OVERTOPPING USING RATIOS OF PMF
HYDROLOGIC-HYDRAULIC ANALYSIS OF SAFETY OF NY 501

RATIOS OF PMF ROUTED THROUGH THE RESERVOIR

JOB SPECIFICATION

NO NHR NMIN IDAY IHR IMIN METRC IPLT IPRT NSTAN
150 0 12 0 0 0 0 0 0 U

JOPER NWT LROPT TRACE
5 0 0 0

MULTI-PLAN ANALYSES TO BE PERFURMED
NPLAN= I NRTIO= 6 LRTIO= 1

RrI0S= 0.20 0.35 0.50 0.65 0.E0 1.00

SUB-AREA RUNOFF COMPUTATION

CALCULATION UF INFLOw HYDROGRAPH

ISTAU iCOMP IECON ITAPE JPLT JPRT INANE ISTAGE IAUTO
1 0 0 0 0 0 1 0 0

HYDROGRAPH DATA
IhYDG IUHG TAREA SNAP TRSDA TRSPC RATIO ISNOw ISAME LOCAL

1 1 0.53 0.0) 0.53 0.00 0.000 0 0 0

PRECIP DATA
SPFE PM5 R6 R12 R24 R4b R72 R96
0.00 22.60 116.00 127.00 141.00 0.00 0.00 0.00

TRSPC COMPUTED BY THE PROGRAM IS 0.S00

LOSS DATA
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRIL CNSTL ALSMX RTIMP

0 0.00 0,00 1.00 0.00 0.00 1.UO 1.00 0.10 0.00 0.00

UNIT HYDROGRAPH DArA
TP= 1.00 CP=0.63 NTA= 0

RECESSION DATA
STRTO= -2.00 QRCSN= -0.10 RTIOR= 2.00

APPROXIMATE CLARK COEFFICIENTS FROM GIVEN SNYDER CP AND TP ARE TC= 5.82 AND R= 4.39 INTERVALS

UNIT HYDROGRAPH 27 END-OF-PERIOD ORDINATES, LAG= 0.99 HOURS, CP= 0.63 VUL= 1.00
18. 64. 125. 181. 214. 214. 183. 146. 116. 92.
7. 58. 46. 37. 29. 23. 19. 15. 12. 9.
7. 6. 5. 4. 3. 2. k 2.

McFARLAND .,OHNSON ENGINEERS INC
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LA A

M0.UA HH.MN PERIOD RAIN EXCS bOSS COMP 0 MO.DA HR.MN PtRIOD RAIN EXCS LOSS CURP U

1.01 0.12 1 0.03 0.0O 0.03 1. 1.01 15.12 76 0.80 0.78 0.02 875.
1.01 0.24 2 0.03 0.00 0.03 1. 1.01 15.24 77 1.43 1.41 0.02 932.
1.01 0.36 3 0.03 0.00 0.03 1. 1,01 15.36 78 3.98 3.96  0.02 1066.
1.01 0.48 4 0.03 0.00 0.03 1. 1,01 15.48 79 1.28 1.26 0.02 1313.
1.01 1.00 5 0.03 0.00 0.03 1. 1.01 1b.00 80 0.64 0.62 0.02 1615.
1.01 1.12 6 0.03 0.00 0.03 1. 1.01 16.12 81 0.59 0.57 0.02 1883.
1.01 1.24 7 0.03 0.00 0.03 1. 1.01 16.24 82 0.59 0.57 0.02 2035.
1.01 1.36 8 0.03 0.00 0.03 1. 1.01 16.36 83 0.b9 0.57 0.02 2027.
1.01 1.4d 9 0.03 0.00 0.03 1. 1.01 16.48 84 0.59 0.57 0.02 1888.
1.01 2.00 10 0.03 0.00 0.03 1. 1.01 17.00 85 0.59 0.57 0.02 1711.
1.01 2.12 11 0.03 0.00 0.03 0. 1.01 17.12 86 0.46 0.44 0.02 1558.
1.01 2.24 12 0.03 0.00 0.03 0. 1.01 17.24 87 0.4b 0.44 0.02 1429.
1,01 2.36 13 0.03 0.00 0.03 0. 1.01 17.36 88 0.46 0.44 0.02 1317.
1.01 2.40 14 0.03 0.00 0.03 0. 1,01 17.48 89 0.46 0.44 0.02 1217.
1.01 3.00 15 0.03 0.00 0.03 0. 1.01 18.00 90 0.46 0.44 0.02 1129.
1.01 3.12 16 0,03 0,00 0.03 0. 1.01 18.12 91 0.05 0.03 0.02 1046.
1.01 3.24 17 0.03 0,00 0.03 0. 1.01 18.24 92 0,05 0.03 0.02 958.
1.01 3.36 18 0.03 0,00 0.03 0. 1.01 18.36 9' 0.05 0.03 0.02 858.
1.01 3.48 19 0.03 0.00 0.03 0. 1.01 18,48 94 0.05 0.03 0.02 744.
1.01 4.00 20 0.03 0.00 0.03 0. 1.01 19000 95 0.05 0.03 0.02 b25.
1.01 4.12 21 0.03 0.00 0.03 0. 1.01 19.12 96 0.05 0,03 0.02 512.
1.01 4.24 22 0.03 0.00 0.03 0. 1.01 19.24 97 0.05 0.03 0.02 418.
1.01 4.36 23 0.03 0.00 0.03 0. 1.01 19.36 98 0.05 0.03 0,02 342.
1.01 4.48 24 0.03 0.00 0.03 0. 1.01 19.48 99 0.05 0.03 0.02 282.
1.01 5.00 25 0.03 0,00 0.03 0. t.01 20.00 100 0.05 0.03 V.02 234.
1,01 5.12 26 0.03 0.00 0.03 0 .01 20.12 101 0.05 0.03 0.02 201.
1.01 5.24 27 0.03 0.00 0.03 0. 1.01 20.24 102 0.05 0.03 0.02 187.
1.01 5.36 28 0.03 0.00 0.03 0. 1.01 20.36 103 0,05 0.03 0.02 175.
1,01 5.48 29 0.03 0.00 0.03 0. 1.01 20.48 104 0.05 0.03 0.02 163.
1,01 6.00 30 0.03 0.01 0.03 0. 1.01 21.00 lo OOb 0.03 0.02 152.
1,01 6.12 31 0,07 0.05 0.02 1. 1.01 21.12 106 0.05 0.03 0.02 142.
1,01 6.24 32 0.07 0.05 0,02- 5. 1.01 21,24 107 0,05 0,03 0.02 132.
1.01 6.36 33 0.07 0.05 0.02 11. 1.01 21.36 108 0.05 0.03 0.02 124.
1.01 6.48 34 0.07 0.05 0,02 19. 1.01 21.48 109 0.05 0.03 0.02 115.
1.01 7.00 35 0.07 0.05 0.02 29. 1.01 22.00 110 0.05 0.03 0.02 108.
1.01 7.12 36 0,07 0.05 0.02 39, 1.01 22.12 111 0,05 0,03 0.02 100.
1,01 7.24 37 0,07 0,05 0.02 47. 1.01 22.24 112 0.05 0.03 0.02 94.
1.Oi 7.6 38 0.07 0,05 0.02 54. 1.01 22.36 113 0.05 0.03 0.02 87.
1,01 7.48 39 0.07 0,05 0.02 59. 01 22.48 114 0.05 0,03 0.02 82.
1.01 8.00 40 0.07 0.05 0,02 63. 1.01 23.00 115 0.05 0.03 0.02 76,

1.01 8.12 41 0.07 0.05 0,02 66. 1.01 23.12 116 0.05 0,03 0.02 71.
1.01 8,24 42 0,07 0.05 0.02 69. 1.01 23.24 118 0.05 0.03 0.02 o6.
1.01 8,36 43 0.07 0,05 0,02 71. 1.01 23.36 115 0.05 0.03 0.02 62.
1.01 8,48 44 0.07 0,05 0.02 73o 1.01 23.48 119 0.05 0,03 0.02 58.
1.01 9.00 45 0.07 0.05 0.02 74. 1.02 0.00 120 0,05 0.03 0.02 54.
1.01 9.12 46 0.07 0.05 0.02 75. 1.02 0.12 121 0.00 0.00 0.00 52.
1.01 9,24 47 0.07 0.05 0.02 76. 1.02 0.24 122 0.00 0.00 0.00 50.
1.01 9.36 48 0.07 0.05 0,02 77. 1.02 0.36 123 0,00 0.00 0.00 46.
1.01 9.48 49 0.07 0.05 0,02 77, 1.02 0.48 124 0.00 0.00 0.00 43.
1.01 10,00 50 0.07 0.0b 0,02 78. 1.02 1.00 125 0.00 0.00 0.00 40.
1,01 10.12 51 0.07 0.05 0,02 78, 1.02 1.12 126 0.00 0.00 0.00 38.
1.01 10.24 52 0.07 0.05 0,02 78. 1.02 1.24 127 0,00 0.00 0.00 35.
1.01 10,36 63 0.07 0.05 0.02 78. 1.02 1.36 128 0.00 0.00 0.00 33.
1,01 10.48 54 0.07 0.05 0.02 78. 1.02 1.48 129 0,00 0.00 0.00 31.
1.01 11.00 55 0.07 0.05 0.02 79. 1.02 2.00 130 0.00 0.00 0.00 29.
1.01 11.12 5o 0.07 0.05 0.02 79. 1.02 2.12 131 0.00 0.00 0.00 27.
1.01 11.24 57 0.07 O.Ob 0.02 79. 1.02 R 24 132 0.00 0.00 0.00 25.
1.01 11.36 58 0.07 0.05 %IGLANDJO0IHNENGINEERSJNjO2 3b 133 0.00 0.00 0.00 23.
1,01 11.48 59 0.07 0.05 0.02 79. 1.02 .48 134 0.00 0.00 0.00 22.

~~"PON



1.01 12.00 60 0.07 0.05 0.02 79. 1.02 3.00 135 0.00 0.00 0.00 20.

1.01 12.12 61 0.42 0.40 0.02 85. 1.02 3.12 136 0.00 0.00 0.00 19.

1.01 12.24 62 0.42 0.40 0.02 108. 1.02 3.24 137 U.00 0.00 0.00 18.

1.01 12.36 63 0.42 0.40 0.02 152. 1.02 3.3b 138 0.00 0.00 0.00 16.

1.01 12.48 64 0.42 0,40 0.02 216. 1.02 3.48 139 0.00 0.00 0.00 15.

1.01 13.00 65 0.42 0.40 0.02 291. 1.02 4.00 140 0.00 0.00 0.00 14.

1.01 13.12 66 0.50 0.48 0.02 368. 1.02 4.12 141 0.00 0.00 0.00 13.

1.01 13.24 67 0.50 0.48 0.02 438. 1.02 4.24 142 0.00 0.00 0.00 12.

1.01 13.36 68 0.50 0.49 0.02 500. 1.02 4.36 143 0.00 0.00 0.00 12.

1.01 13.48 69 0.50 0.48 0.02 556. 1.02 4.48 144 0.00 0.00 0.00 11.

1.01 14.00 70 0.50 0.48 0.02 606. 1.02 5.00 145 0.00 0.00 0.00 10.

1.01 14.12 71 0.63 0.61 0.02 652. 1.02 5.12 146 0.00 0.00 0.00 9.

1.01 14.24 72 0.63 0.bl 0.02 696. 1.02 5.24 147 0.00 0.00 0.00 9.

1.01 14.36 73 0.63 0.61 0.02 741. 1.02 5.36 148 0.00 0.00 0.00 6.

1.01 14.48 74 0.63 0.61 0.02 786. 1.02 5.48 149 0.00 0.00 0.00 8.

1.01 15.00 75 0.63 0.61 0.02 831. 1.02 6.00 150 0.00 0.00 0.00 7.

SUN 25.65 22.84 2.81 39843.

( 652.)( b80.)( 71.)( 1128.23)

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME

CFS 2035. 1084. 332. 266. 39835.
CMs 58. 31. 9. 8. 1128.

INCHES 19.03 23.30 23.31 23.31
MM 483.46 591,78 591.96 591.96

AC-FT 53b. 658. b58. 658.
THOUS CU M 663. 812. 81,. 812.

HYDROGkAPH AT STA I FOR PLAN 1, RTIO 1

0. 0. O. 0. 0. 0. 0. 0. 0. 0.

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

0. 1. 2. 4. 6. 8. 9. 11. 12. 13.

13. 14. 14, 15. 15. 15. 15. 15. 15. 16.

16. 16. 16. 1. 16. 16. 16. lb. 16. 16,

17. 22. 30. 43. 58. 74. bd. 100. 111. 121.

130. 139. 148. 157. 166. 175. 186. 213. 263. 323.

377. 407. 405. 378. 342. 312. 286. 263. 243. 226.

209. 192. 172. 149. 125. 102. 84. 68. 56. 47.

40. 37. 35. 33. 30. 28. 26. 2b. 23. 22.

20. 19, 17. 16. 15, 14. 13. 12. 12. 11.

10. 10. 9. 9. 8. b. 7. 7. 6. 6.

5. 5. 5. 4. 4. 4. 4. 3. 3. 3.

3. 2. 2. 2. 2. 2. 2. 2. 2. 1.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUME
CF5 407. 217. 66. 53. 7967.

CMS 12. 6. 2. 2. 226.
INCHES 3,81 4.66 4.66 4.66

MM 96.69 118.3b 118.39 118.39

AC-FT 108. 132. 132. 132.
THOUS CU A 133. 162. 162. 162.

HYDRUOGRAPH AT STA I FOR PLAN 1, RTIO 2

0. 0. 0. U. 0, 0. 0 O. 0. 0. 0.
0. 0. 0. McFAP AND, JOHNSCK ENGINEERS. IIj 0. 0. 0.
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0. 2. 4. 7. 10. 14. lo. 19. 21. 22.

23. 24. 25. 25. 26. 20. 27. 27. 27. 27.

27. 27. 27. 27. 28. 28. 28. 2d. 2d. 28.

30. 38. 53. 75. 102. 129. 153. 17b. 195. 212.

228. 244. 259. 275. 291. 306. 326. 373. 459. 565.

659. 712. 709. 661. 599. 545. 500. 461. 42o. 395.

366. 335. 300. 260. 219. 179. 146. 120. 99. 82.

70. 6b. 61. 57. 53. 50. 46. 43. 40. 38.

35. 33. 31. 29. 27. 25. 23. 22. 20. 19.

18. 17. 1o. 15. 14. 13. 12. 11. il. 10.

9. 9. 8. 8. 7. 7. 6. 6. 5. 5.

5. 4. 4. 4. 4. 3. 3. 3. 3. 2.

PEAK 6-HOUR 24-HOUR 72-HOUR TUTAL VOLUM6

CFS 712. 380. 116. 93. 13942.

Cms 20. 11. 3. 3. 395.

INCHES 6.66 8.15 8.16 8.16

MM 169.21 207.12 207.19 207.19

AC-FT 188. 230. 230. 230.

THOUS CU M 232. 284. 284. 284.

HYDROGHAPH AT StA I -JR PLAN 1, RTIO 3

0. 0. O. 0. 0. 0. 0. 0. 0. 0.

0. O. 0. 0. 0 0. 3. 0. C. 0.

0. 0. 0. 0. p. 0. 0. 0. D. U.

1. 2. 5. 10. 15. 19. 24. 27. 29. 31.

33. J4. 36. 36. 37. 3t. 38. 38. 39. 39.

39. 39. 39. 39. 39. 39. 39. 39. 39. 39.

43. 54. 76. 108. 146. 184. 219. 250. 278. 303.

326. 348. 370. 393. 416. 438. 466. 533. 656. 808.

942. 1017. 1013. 944. 856. 779. 714. 658. 608. 564.

523. 479. 429. 372. 312. 256. 209. 171. 141. 117.

100. 94. 87. 82. 76. 71. 66. 62. 58. 54.

50. 47. 44. 41. 38. 35. 33. 31. 29. 27.

26. 25. 23. 22. 20. 19. 18. 16. 15. 14.

13. 12. 12. 11. 10. 9. 9. 8. 8. 7.

7. 6. 6. 5. 5. 5. 4. 4. 4. 4.

PEAK 6-HOUR 24-HOUR 72-HOUR IOTAL VOLUME

CFS 1017. 542. 166. 133. 19918.

Cms 29. 15. 5. 4. 564.

INCHES 9.52 11.65 11.65 11.65

MM 241.73 295.89 295.98 295.98

AC-FT 269. 329, 329. 329.

THOUS CU 4 332. 406. 406. 406,

HYDROGRAPH AT STA 1 FOR PLAN 1, RriO 4

1. 1. 1. 1. 0. 0. 0. O. 0. 0.

0. 0. 0. . 0. 0. 0. U. 0. O.

0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

1. 3. 7. 12. 19. 25. 31. 35. 38. 41.

43. 45. 46. 47. 48. 49. 49. 50. 50. 50.

51. 51. 51. 51. 51. 51. 51. 51. 51. 51.

55. 70. 99. 140. 189. 239. 285. 325. 361. 394.

424. 453. 481. 511. 540. 569. 606. 693. 853. 1050.

1224. 1323. 1317. &Q ,AND. J0049( ENEE,|9q S29. 856. 791. 734.

680. 623, 557,. 4........ 40. i33 271. 222. 152.
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130. 122. 114. 106. 99. 92. 86. 80. 75. 70.
65. 61. 57. 53. 49. 46. 43. 40. 37. 35.
34. 32. 30. 28. 26. 24. 23. 21. 20. 19.
17. 16. 15. 14. 13. 12. 11. 11. 10. 9.
9. 8. 8. 7. 7. 6. 6. 5. 5. 5.

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUML
CFS 1323. 705. 216. 173. 25893.
CMS 37. 20. 6. 5. 733.

INCHES 12.37 15.14 15.15 15.15
Mm 314.25 384.66 3U4.78 384.78

AC-FT 350. 428. 428. 428.
THOUS CU A 431. 528. 528. 528.

HYDRUGRAPH AT STA 1 FOR PLAN 1, RTIO 5
1. 1. 1. 1. 1. 1. 1. 0. 0. 0.
0. 0. 0. 0. 0. O. 0. 0. 0. 0.
0. 0. 0. 0. 0. O. 0. U. 0. 0.
1. 4. 8. 15. 23. 31. 38. 43. 47. 50.

53. 55. 57o 59. 59. 60. 61. 61. b2. 62.
62. 62. 63. 63. 63. b3. 63. b.. 63. 63.
68. 86. 121. 172. 233. 295. 350. 400. 44b. 485.

522. 557. b9S. 629. 665. 700, 745. 853. 1050. 1292.
1b07. 1628. 1621. 1510. 1369. 1246. 1143. 1053. 973. 903.

37. 766. 686. 59b. 500. 410. 334. 274. 225. 187.
161. 150. 140. 130. 122. 114. 106. 99. 92. 86.
80. 75. 70. 65. 61. 57. 53. 49. 46. 43.
41. 40. 37. 35. 32. 30. 28. 26. 24. 23.
21. 20. 19. 17. 16. 15. 14. 13. 12. 11.
11. 10. 9. 9. a. 8. 7. 7. 6. 6.

PEAK 6-HOUR 24-HOUR 72-HCUR TOTAL VOLUMt

CFS 1628. 166. 265. 212. 3186P,
CNS 46. 25. 8. 6. 902.

INCHES 15.23 18.64 18.64 18.64
MM 386.77 473.42 47.57 473.57

AC-FT 430. 527. 527. 527.
THOUS CU N 531. 650. 650. b5O.

HYDROGRAPH AT STA I FOR PLAN 1, RIIU 6
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
0. 0. 0. 0. O. 0. 0. 0. 0. 0.
0. 0. O. 0. 0. U. 0. 0. 0. O.
1. 5. 11. 19. 29. 39. 47. 54. 59. 63.

66. 69. 71. 73. 74. 75. 76. 77. 77. 8.
79. 78. 78. 7b. 79. 79. 79. 79. 79. 79.
85. 108. 152. 216. 291. 3bb. 438. 500. 556. b06.

652. 696. 741, 78o. 831. 875. 932. 1066. 1313. 1615.
1883. 2035. 2027. 188. 1711. 16b8. 1429. 1317. 1217. 1129.
1046. 958. 858. 744. 625. 512. 418. 342. 282. 234.
201. 187. 175. 1b3. 152. 1'i2. 132. 124. 1i5. 108.
100. 94. 87. 02. 76. 71. 66. 62. S8. 54.
52. 50. 46. 43. 40. 38. 3!. 33. 31. 29.
27. 25. 23. 2,. 20. 19. 18. lb. 15. 14.
13. 12. 12. 11. 10. 9. 9. b. 8. 7.

McFARLAND-JOHNSON ENGINEERS INC
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CFS 2035. 1084. 332. 266. 39835.
CM 58. 31. 9. 8. 1128.

INCHES 19.03 23.30 23.31 23.31
M1 483.46 591.78 591.96 591.9o

AC-FT 538. 658. 658. 658.
THOUS CU M 663. 812. 812. 812.

HYDHOGRAPH ROUTING

ROUTING OF INFLOw hYliRGRAPH

ISTAQ ICOMP IECON ITAPE JPLT JPRT INAME ISTAGE IAUTO
2 1 0 0 0 0 1 0 0

ROUTING DATA
OLOSS CLOSS AVG IRES ISAME lOPI IPMP LSTR

0.0 0.000 0.00 1 1 0 0 0

NSTPS NSTDL LAG AMSKK X TSK STOkA ISPRAT
1 0 0 0.000 0.0OU 0.000 -1. 0

ST3RAGE 0.00 12.50 31.00 47.50 60.00 67.80 76,00 85.50 96.00
126.00 128.00

OUrFLOW 0.00 5.00 7.t0 9.40 10.30 32.30 155.00 654.00 lb57.00
4962.00 5113.00

STATION 2, PLAN 1, RTIO 1

OUTFLUW
0. O. 0. 0. 0. O. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
1. 1. 1, 1. 1. 1. 1. 1. 1. 1.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 3. 3. 3. 3. 4. 4. 5. 5. 5.
6. 6. 6. 7. 7. U. 8. 8. 9. 9.

10. 10. 17. 41. 111. 166. 246. 263. 257. 244.
228. 211. 193. 173. 154. 145. 133. 121. 08. 96.
84. 74. 66. 59. 53. 48. 43. 39. 36. 33.
32. 31. 31. 30. 29. 29. 28. 27. 27. 26.
25. 25. 24. 23. 23. 22. 21. 21. 20. 19.
19. 18. 17. 17. 16. 16. 15. 15. 14. 14.
13. 13. 12. 12. 11. 11. 10. 10. 10. 10.

STOR
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
O. 0. 0. 0. O. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. O. 0. 0. 0.
0. O. 0. 1. 1. 1. 1. 1. 1. 1.
1. 2. 2. 2. 2. 3. 3. 3. 3. 4.

4. 4. 5. 5. 5. 5. 5. 6. 6.
6. 6. 7. 7. b. 9. 1V. 12. 14. 16.

17. 20. 22. mcs", N'JOHNS k ENGtNEERSJ! 32. 35. 39. 44.
50. 56. 62. - -68. 73. 76. 78. 78. 78. 78.



.i  ,.,- -- ,- -

77, 77. 77. 76. 76. 75. 75. 74. 73. 72.
71. 71. 70. 70. 69. 69. 19. 68. 68. b8.
68, 67. 67. 67, 67. b7. 66. 66. 66. 66.
65. 65. 65. 66. 64, 64. 64. 64. 63. 63.
63. 63. 63. b2. 62. 62. 62. 62. 61. 61.
61. 61. 61. 60. bo. 60. 60. 60. 60. 60.

STAGE
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 O.C 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VObUME
CFS 263, 117. 37. 29o 4391.
CmS 7. 3. 1. 1. 124.

114CHES 2.06 2.57 2,57 2.57
MM 52.20 65.17 65,25 65.25

AC-FT 58. 72. 73. 73.
THOUS CU M 72, 89. 90. 90.

MAXIMUM STORAGE 2 78.

STATIOh 2, PLAN 1, RTIO 2

OUTFLOW
0. 0. O 0. 0. 0. 0. 0. 0. 0.
0. O. 0. 0. 0. Q. 0. 0. O 0.
0. 0. 0. 0. O. 0. 0. 0. 0. 0.
0. 0. 0. 0. O O 1. 1. 1. 1.
1. 1. 1. 2. 2, 2. 2. 2. 2, 3,
3, 3. 3. 3. 3. 3. 4. 4. 4. 4.
4. 4. 5. 5. 5. 0. 6, 6. 7, 7.
8. 8. 9. 9. 9. 10. 10. 18. 49. 151.

424. 582. b63. 682. 642. 600. 653. 609. 469. 434.
402. 371. 339. 303. 265. 225. 187. 155. 145. 133.
120. 109. 99. 90. 82. 76. 69. 64. 59. 55.
51. 47. 44. 41. 38. 35. 33. 32. 31. 31.
30. 30. 29. 29. 28. 27. 27. 26. 25. 25.
24. 23. 23. 22. 21. 21. 20. 19. 19. 18.
17. 17. lb. 16. 15. 15. 14. 14. 13. 13.

STOR
1. 1. 1. 1. 1. 1. = 1. 1. 1. 1.

1 * , * 1. McF*.AND.JOHNSCft ENGINEERS 14r: , 1.
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3. 3. 4. 4. 4. 5. 5. b. 6. a.7. 7. Q. 8. 8. 9. 9. 10. 10. 10.
11. 11. 12. 13. 14. 16. 18. 21. 24. 27.31. 34. 3d. 43. 47. 52. 57. 63. b9. 76.81. 84. 86. 86. 85. 8,1. 84. 83. 82. 81.a1. 80. 79. 79. 78. 77. 77, 76. 75. 75.74. 73. 72. 72. 71. 71. 70. 70. 70. 09.b9. 69. 69. 68. 68. 68. 68. 68. 67. b7.67. 67. 67. b6. 66. 66. 66. 66. 65. 65.65. 65. 64. 64. 64. 64. 63. 63. 63. 63.b3. 62. 62. 62. 62. b2. 61. 61. 61. 61.

STAGE0.0 0.0 U.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 U.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.u0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 u.0 0.0 0.0

PEAiK 6-HOUR 24-OUR 72-HUUR TOTAL VOLUME
CFS 6b2. 300. 86. 69. 10315.C14S 19. 8. 2. 2. 292.

INCHES 5.26 6.03 6.03 6.03
NA 133.67 153.14 153.29 153.29AC-FT 149. 170. 170. 170.IHOUS CU A 183. 210. 210. 210.

MAXIMUM STORAGE = 86.

STATION 2, PLAN 1, RrdO 3

OUTFLOW0. 0. 0. 0. 0. 0. 0. 0. 0. 0.0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0, 0. 1. 1. 1. 1. 1. 1. 1.
2. 2. 2. 2. 2. 3. 3. 3. 3. 4.4. 4. 4. 5. 5. 5. 5. 5. 5. 5.5. 6. 6. 6. 6. 7. 7. 8. S. 9.9. 10. 10. 14. 32. 117. 252. 402. 519. 648.56 964. 1009. 982. 909. 828. 756. 695. 645. 609.570. 528. 483. 433. 378. 321. 268. 221. 181. 153.143. 133, 124. 115. 107. 100. 93. 87. 81. 75.70. 65. 61. 57. 53. 49. 46. 43. 40. 37.35. 33. 32. 32. 31. 31. 30. 29. 29. 28.27. 27. 26. 25. 25. 24. 23. 23. 22. 21.21. 20. 19. MclI tA NO-JOHNWK ENGINEERSj11 17. 16. 16. 15.
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STOR
1. 1. 1, 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.

1. 1. 1, 1. 1. 2. 2. 2. 3. 3.
4. 4. 5. 6. 6. 7. 7. 8. 8. 9.

10. 10. 11. 11. 12. 12. 13. 14. 14. 15.
15. 16. 17. 18, 20. 23. 26. 30. 34. 39.
44. 49. 5b. 61. 68. 73. 78. a1. 83. 85.
88. 89, k9. 89. 88. 87. 87. 86. 85. 85.
84. 83, 82. 81. 80. 79. 78. 77. 77. 76.
75. 75, 74. 73. 73. 72. 72. 71. 71. 71.
70, 70. 70o 69. 69. 69, 69. 69. 68. 68.
68. 6b. 68. b8. 67. 67. 67. 67. 67. 66.
boo 66. 66. b5 65. 65. 65. 64. 64. 64.
64. 63. 63. 63. 63. 63. 62. 62. 62. 62.

STAGE
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0,0 0.0 0.0 0.0 0. 0.0 0.0 0.0
OU 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PEAK 6-HOUR 24-HOUR 72-HOUR TUTAL VOLUME
CFS 1009. 478. 135. 108. 16256.
CMS 29. 14. 4. 3. 460.

INCHES 8.3b 9.50 9.51 9.51
MN 212.94 241.36 241.56 241.56

AC-FT 237. 268. 269. 269.
THOUS CU M 292. 331. 331. 331.

MAXIMUM SIORAGE 89.

STATION 2, PLAN 1, RTIO 4

OUTFLOW
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1, 1. 1, 1. 1. 1. 1. 1. 1. 1.
1. 1, 1. 1. 1. 1. 1. 1. 1. 1.

2. 2. 3. 3. 3. 3. 4. 4. 4. 5.
5. 5. 5. 5. 5. b. 6. b. 6. 6.
6. 6. 6. 7. 7. 8. b. 9. 9. U.

10. 23. 84. 210. 401. 494. 551. 610. 734. 92b.
1112. 1254. 1312. 1277. 1182. 1076. M983. 903. 833. 771.
714. t59. t'1. #64FAND JOH01 1% ENGINEER4 1111L 348. 2S7. 23t, 1'.,
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89. 83. 78. 73. 68. b3. 59. 55. 52. 48.
45. 43. 40. 38. 35. 33. 32. 32. 31. 31.
30. 29. 29. 28. 27. 27. 26. 25. 25. 24.
23. 23. 22. 21. 21. 20. 19. 19. 18. 17.

STOR
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.2. 2. 1 . I. 1I. I . 1. I . I . I.

1. 1. 2. 2. 2. 2. 3. 3. 4. 4.
5. 6. 7. 7. 8. 9. 9. 10. 11. 12.

12. 13. 14. 15. 16. 16. 17. 18. 19. 19.
20. 21. 22. 24. 27. 30. 34. 39. 45. 51.
57. 64. 71. 77. 81. 82. 84. 85. 86. 88.
90. 92. 92. 92. 91. 90. 89. b8. 87. 87.
8b. 96. 85. 84. 82. a1. 80. 79. 78. 77.
76. 76. 75. 75. 74. 74. 73. 73. 72. 72.
72. 71. 71. 70. 70. 70. 70. 69. 69. 69.
69. 68. 68. b8. 68. 68. 68. 68. 67. 67.
67. b7. 67. 66. 66. 66. 66. 65. 65. 65.
b5. 64. 64. 64. 64. 63. 63. 63. b3. 63.

STAGE
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Q.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 G.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.04
0.0 0.0 0.0 0.0 0°0 0.0 0.0 0.0 0.0 0.0

PEAK 6-HOUR 24-HOUR 72-OUR TOTAL VOLUME
CFS 1312. 652. 1851 148. 22206.
CMS 37. 18. 5. 4. 629.

INCHES 11.45 12.98 12.99 12.99
MM 290.87 329.72 3?9,99 329.99

AC-FT 324. 367. 367. 367.
THOUS CU M 399. 452. 453. 453.

MAXIMUM STORAGE = 92.

STATION 2, PLAN 1, RTIU 5

OUTFLO*

3. 2. . 2.
.. 1CF.AND JOHNSO ENGWEERS, .. 5. 5.

5. 6. 6. ..

:.1,1,2.2,2,1,t1, , -ii
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7. 7. 7. 8. 8. 8. 9. 9. 10. 18.

71. 209. 430. 540. 605. 652. 714. 7b9. 932. 1143.

1369. 1544. 1615. 1572. 1455. 1325. 1210. 1111. 1025. 948.

879. 811. 736. 653. 589. 50U. 426. 352. 290. 239.

200. 173. 156. 151. 145. 139, 133. 126. 119. 113.

106. 100. 94. 8. 83. 77. 72. 68. 63. 59.

55. 52. 49. 46. 43. 41. 38. 3b. 33. 32.

32. 31. 31. 30. 29. 29. 28. 27. 27. 26.

25. 25. 24. 23. 23. 22. 21. 21. 20. 19.

STOR

2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

2. 2. 2. 2. 2. 3. 3. 4. 5. 5.

6. 7. b. 9. 10. 11. 12. 13. 14. 14.

15. 16. 17. 18. 19. 20. 21. 22. 23. 24.

25. 26. 28. 30. 33. 37. 43. 49. 55. 63.

70. 77. 81. 83. 85. a5. 86. 87. 98. 91.

93. 95. 96. 95. 94. 93. 91. 90. V9. 89.

88. 87. 86. 85. 84. 83. 81. 80. 79. 78.

77. 76. 76. 76. 75, 75. 75. 74. 74. 73.

73. 72. 72. 72. 71. 71. 70. 70. 70. 70.

69. 69. 69. 69. 69. 68. 68. 68. 68. 68.

be. 67. 67. 67. 67. 67. 66. b6. 66. 66.

b5. 65. 65. o5. 64. o4. 64. 64. 63. 63.

STAGE

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 U.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0;0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PEAK 6-HOUR 24-HOUR 72-dOUR TOTAL VOLUME
CF6 1615. 828. 235. 188. 2b163.

CMs 46. 23. 7. 5. 798.

INCHES 14.54 lb.46 16.48 16.48

MM 369.29 418.19 418.52 41b.52

AC-FT 411. 465. 466. 4b6.

THOUS CU M 507. 574. 574. 574.

MAXIMUM STORAGE = 96.

STATION 2, PLAN 1, krlO 6

MIcA-.4NP JO Si 1JpWEFtS INC
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-. 44.5. 6. 6.

6. 6. 6. 7. 7. 7. 7. 7. 7. 8.

8. 8. 8. 8. 9. 9. 10. 1. 53. 194.
458. 589. 674. 753. 802. 847. 897. 987. 1165. 1429.

1718. 1955. 2029. 1959. 1802. 1639. 1510. 1389. 1281. 1186.
1099. 1013. 920. 815. 700. 606. 521. 435. 361. 298.
249. 21b. 195. 179. 166. 155. 151. 146. 140. 134.
127. 121. 114. 107. 101. 93. 89. 84. 78. 73.
69. 65. 61. 58. 54. 51. 48. 45. 42. 39.

37. 34. 32. 32. 31. 31. 30. 30. 39. 28.
28. 27. 26. 26. 25. 24. 24. 23. 22. 21.

STOR
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

2. 2. 2. 2, 2. 2. 2. 2. 2. 2.

2. 2. 2. 3. 3. 4. 4. 5. 2. 7.

B. 9. 10. 11. 12. 13. 15. 16. 17. 18.

19. 20. 22. 23. 24. 25. 2b. 28. 29. 30.
31. 33. 35. 38. 42. 47. 53. 61. 69. 77.

82. 84. 8b. 87. 87. 88. 88. 89. 91. 94.

97. 99. 99. 99. 97. 96. 94. 93. 92. 91.

90. 89. 88. 87. 8b. 85. 83. 81. d0. 79.

78. 77. 77. 76. 76. 76. 76. 75. 75. 75.

74. 74. 73. 73, 72. 72. 72. 71. 71. 71.

70. 70. 70. b9. 69. 69. 69. 69. 68. 68.
68. 68. 68. 68. 67. 67. 67. 67. 67. 66.
66. 66. 66. 65. 65. 65. 65, 64. 64. 64.

STAGE
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 .IO 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 G.1) 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PEAK 6-HOUR 24-HOUR 72-HOUR TOTAL VOLUE
CFS 2029. 1059. 301. 241. 36115.
CMS 57. 30. 9. 7. 1023.

INCHES 18.60 21.11 21.13 21.13
MM 472.33 536.27 536.68 536.68

AC-FT 525. 596. 597. 597.
THOUS CU N 648. 736. 736. 736.

Afagq"W WBDIWMSEMGINEERS, IN 9
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PEAK FLOW AND STORAG~E (END OF PLNIDD) SUMMARY FOR MULTIPLE PLAN-kATIO ECONOMIC COMPUTATIONS
FLOwS IN CUBIC FEET PER SECOND (CUBIC 4kTERS PER SECOND)

AREA IN SUjUARL MILES (SQUARE KILOMETERS)

RATIOS APPLIED TO FLOWSOPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO3
0.20 0.35 0.50 0.65 0.80 1.00

HYDROGRAPH Ar 1 0.53 1 407. 712. 1017. 1323. 1628. 2035.
1.37) C 11.52)( 20.16)( 28.81)( 37.45)( 46,09)( 57.61)(

ROUTED TO 2 0.53 1 2b3. 682. 1009. 1312. 1615. 2029.
1.37) C 7.46)( 19.33)( 28.58)( 37.16)( 45.73)( 57.47)(

M10CFARLAND.- JOHNSON ENG!NEERS, INC.
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Nt-AS- 17 U. S. Department of Agriculture
4-28-71 Soil Conservation Service
(File Code AS-12-5)

OPERATION AND MAINTENANCE INSPECTION REPORT
FOR STRUCTURES

W h Special
Watershed__ _____Inspection: Date: Sop'o 21,, 1972I Annual

Site No. 3

Name of Sponsoring Local Organization(s) having Operation and
Maintenance Responsibility: Cor.:alo 'atrrIed Co:.ii:;sior.

Structure operation satisfactory: X Unsatisfactory:

: Condition :Esti- :Agreed date
:Satis- :Unsatis-:Describe maintenance:mated:repairs to

Item :factory:factory :and needed repairs :COsts:be compd.

1 Vegetation: X
Principal . .

2 Spillway. : ":

3 Fences .

Emergency
4 Spillway : x

S5 Embankment " ... " .. .: ... "'

I-Reservoir :

6 Area : X .•

Outlet :
7 Channel . :

8 Other

Remarks: !h.id .rk involv!ng .;1acirg of rocks under toe dr ',-n outlet ,,cnz

I duvinL" fmspoc Lic n.

p- ' -. 1- .. .. .. -..... -- -F

SCS Represefitative Sponsoring' Local Organization Kkph)

1 Distribution: Orig. - Sponsor with O&M responsibility
3 - SCS District Conservationist (1 forwarded

to State Office, 1 forwarded to Area Con-
servationist)

1 -Each of other sponsors of watershed project
I - N. Y. Department of Environmental Conservation

I Report due - 10 days aftei
inspection

(Check list on reverse side)



0-AS.17 U. S. Department of Agriculture
4-28-71 Soil Conservation Service
(File Code AS-12-5)

OPERATION AND MAINTENANCE INSPECTION REPORT
FOR STRUCTURESUSpecial

Watershed Conewngo Inspection: Date: July 10, 1978
9 Annual

Site No. 33

Name of Sponsoring Local Organization(s) having Operation and
Maintenance Responsibility: Conmango Vlptershed Commission

Structure operation satisfactory: X Unsatisfactory:

Condition ::Esti-:Agreed date
:Satis- :Unsatis-:Describe maintenance:mated:repairs to

Item :factory:factory :and needed repairs :Costs:be compid.

iVegetation : X :

Principal

2 Spillway X

3 Fences : X

Emergency :
4 Spillway : X -

5 Embankment .

Reservoir .
6 Area : X :

Outlet :
7 Channel : XIx
8Other

Remarks: Remove 3 or 4 broken limbs and tree trunks from the pool Area.

Toe drains need rocks under them for support at the outlet ends.

SCS Representative Spodsoring Local Organization Rep.

Distribution: Orig. - Sponsor with O&M responsibility
3 - SCS District Conservationist (I forwarded

to State Office, I forwarded to Area Con-
servationist)

S- Each of other sponsors of watershed project
1 - N. Y. Department of Environmental Conservation

Report due - 10 days aftei| inspection.

(Check list on reverse side) io
_ _ _ _ _ _ _ _ _ _ _ _ _ _-|
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Nf-AS- 17 U. S. Department of Agriculture
4-28-71 Soil Conservation Service
(File Code AS-12-5)

OPERATION AND MAINTENANCE INSPECTION REPORT
FOR STRUCTURES

Watershed Conewango -Inspection: Special Date: 11a 3, 1976
Annual

Site No. 33

Name of Sponsoring Local Organization(s) having Operation and
Maintenance Responsibility: Conewango Watershed Commission

Structure operation satisfactory: x Unsatisfactory:

: Condition :Esti-:Agreed date
I:Satis- :Unsatis-:Describe maintenance:mated:repairs to

Item :factory :factory :and needed repairs :Costs:be compi d.* . 9 9

1 Vegetation: x : :
Principal : : :

2 Spillway : . 9

I 3 Fences x :

Emergency :
4 Spillway X •

5 Embankment .

Reservoir
6 Area : x

Outlet :
7 Channel : x
8 Other --

I Remarks: Reroval of debris from high water needed. Three rills to

S----e filled rith stone picked 'from the site. Serious consideration should be given
Stoestablishng a rence paralel 1O picc~up hITl Roaa to eliminate daiagte !ram'

vehIcles which nre nq* running over the site.

I- •....Con r..ctin Of f icer
SCSRep5rsentative Sponsoring Local Organization Rep.

Distribution: Orig. - Sponsor with O&M responsibility
3 3 - SCS District Conservationist (I forwarded
I to State Office, 1 forwarded to Area Con-

servationist)
SI Each of other sponsors of watershed project

1 - N. Y. Department of Environmental Conservation
• " IReport due - 0 days aftei

inspection
(Check list on reverse side) 1

* 1 . - - s s m msms
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CONEWANGO CREEK
WATERSHED PROTECTION PROJECT

I DESIGN REPORT

SITE 
33

NY-2173
CHAUTAUQUA COUNTY, NEW YORK

US DEPARTMENT OF AGRICULTURESO!L CONSERVATION 
SERVICE

I
I
I

I
I

'I
DESIGN SECTION SYRACUSE, NY.

I F7RRIJARY 1971 
Sheet 1 of b



This is a two stage, single purpose flood control structure located
in Chautauqua County, New York. approximately 1-1/4 miles southwest
of Cherry Cx'eek. Sheet 4 of this report, together with the Cherry

Creek quadrangle published by the U. S. Geological Survey, may be
used to locate the structure.

I A summary of pertinent information is given on Sheet 3 of this report.

Criteria and procedures used in this design are given in Soil Conser-
vation Service publications.

This is one of 20 proposed floodwater retarding dams in the Conewango
Creek Witershed designed to reduce floodwater damage. It will retard
a IOC year frequency storm without discharge occurring in the emergency
spillway.

The structure consists of a zoned compacted earth fill of glacial till,
alluvial gravel and clay. The foundation is underlain with weathered
bedrock covered with alluvial gravel and glacial tills. Bed rock was
encountered in right abutment, and at a lower level in the left abutment.

A drainage system is located under the downstream portion of the earth
I fill Lo control the phreatic surface and to provide a safe outlet for

' foundation seepage. A cutoff trench is located at the da- centerline
to reduce seepage.

I 4 The principal spillway is a drop inlet structure consisting of a two
stage reinforced concrete riser, 30" diameter concrete water pipe and
an excavate4 outlet channel.

4 A vegetated earth excavated spillway is located on the left abutment.

I

I,

I?

January 1971 - .- CG ETOSRCSNSheet #2
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U. S DEPART, NT OF AGRICULTURI -SOIL CONSERVATION SERVICE
SIGN FPPORT SUMMAY

I. Watershed data
A. Structure class
B. Drainage area Ac.
C. Time of concentration - T0  - 14T s
D. Hydrologic curve number - Cn

Moisture Condition II _ "

11. Principal spillway
A. Conduit 'Z

1. Size (I.D.) U .n.
2. Length

i. Size -*A:. t,
2. Height (floor to crest) ,rt, '

C. Weir length / , .t
D. Reservoir drain size /0 In.
,. Type of energy dissipator V

III. Emergency spillway
A. Width - .
B. Side slopes
C. Length of level section so Ft.
D. Exit slope g a Ft./Ft. "
E. Maximum velocity - in exit section (ISH) 4.4",teco
F. Duration of flow (ESH) through emergencyspillway_ ..f.rs
'. Frequency of use <p1% "

IV. Earth fill
A. Height Ft.
.. Volume C0y.
C. Compaction ffus

Darn

I ,Top of settled dam &lev,

to,.

K : Div ii A/Ax v.2IE 1'iLR 7AIE I I7/

II
-1 kVKT5 JIAA ~.

' I ., )-DESIGN SECTION, SYRACUSE, N.Y. . .-

S JANUARY /, .M _ff , F r V &



s 16te Lote - J9" b No NY- 217-0
Subject WORK PLAN- DESIGN COMPARISON Sheet of

ITEM UNIT WORK PLAN DESIGN COMMENTS

DRAINAGE AREA SQ MI. S7 ___... _

STORAGE CAPACITY
SEDIMENT (INC AERATED) AC. FT. 2.6, . _

BENEFiGIAL AC. FT 0 " "

RETARDING AC FT 73 f q

TOTAL AC FTI .3

BETWEEN HIGH a LOW S. AC. FT 2 . 5.. 9' EXCLUDIVC ARATED .fifi O,

SURFACE AREA
NORMAL POOL ACRE 0 0. 7 /"
RETARDING POOL ACRE SZ v _ _2
DESIGN HIGH WATER ACRE I_.__

VOLUME OF FILL CU.YD. IJZL( OD 0 _ __O

TOP OF DAM ELEV FEET L t/-
MAX HEIGHT OF DAM FEET (00,
EMERGENCY SPILLWAY

* CREST ELEVATION FEET 15/q-,./ f4 SPWY CREST SET
* BOTTOM WIDTH FEET - 2HI TO PR/ME P,1 /I

TYPE- VE .. ___!_____

PERCENT CHANCE OF USE - . . _,,

AVE. CURVE NO COND. u1 - 77 _77_,

EM SP HYDROGRAPH
STORM RAINFALL - 6 HR. IN. .S7. 52L

STORM RUNOFF IN. /2 6/ a. _0

VELOCITY OF FLOW-V FPS 7..00'.
PEAK DISCHARGE RATE CFS 23ZD "

MAX. WATER SURFACE EL. FEET MTV' 16158
FREEBOARD HYDROGRAPH

STORM RAINFALL-6 HR. IN. 2 /.3 _q-5,,

STORM RUNOFF IN. ', " 0'! ,01 "

VELOCITY OF FLOW-V FPS

P PEAKr Ai,,,miQ RATE CFS 78- _371
MAX. WATER SURFACE EL. FEET I/, i..q/c.- ..... ....

PRINCIPAL SPILLWAY
RISER SIZE FT. .S"

MAX. LOW STAGE FLOW CFS J ,r, OIFIC SIZ FT. ,.,PARTY NO 1?ESTRI£TIOA
ORIFICE SIZE F T. /AW ITA

MAX. HIGH STAGE FLOW CFS 212. __w..L5
PIPE SIZE DIA... .

CAPACITY EQUIVALENTS
* TOTAL SEDIMENT VOL. IN. - 6D 0.3&-

RETARDING STORAGE IN. 3. 20-; --

EM. SPILLWAY STORAGE
TO TOP OF DAM IN. 1.___ 10 7 __

CLASS OF STRUCTURE - C . (., _ ___,P 'S ~r0 'qTpi r r. h, ;- . . . . . .



Pg. 1-1

CONEWANGO CREEK WATERSHED
SITE 33 NY-2173-D

DESIGN CRITERIA

1. Structure Classification: Class c

2. Purpose: Single Purpose flood retarding structure.

3. Principal Spillway:
a. Riser:

(1) Two stage with crest of orifice set at the
50 yr. submerged sediment pool elevation.

(2) Crest of riser is set by routing the 100 yr.g evaluation storm thru lcw stage orifice.

b. Release Rates:
Capacity Ist stage - max. release rate 20. cfs.

Capacity 2nd stage - max release rate

4. Hydrographs:
_ a. Principal Spillway Hydrographs -

Use the 100 yr. frequency rainfall.

b. Emergency Spillway and Freeboard Hydrographs:

Use the point rainfall from rainfall map (ES-1020) for
Class c structures.

5. Top of Dam Elevation:
Determined by the most severe of the following conditions:
(1) the pas3age of the freeboard hydrograph, (2) the
passage of the emergency spillway hydrograph, plus the
necessary freeboard required for frost conditions,
(3) the passage of the energency spillway hydrograph, .

I plus the necessary freeboard required for wave action,
or (4) the elevation of the emergency spillway crest
plus 3 feet.

Lv 4I "t

I P"



Pg. ±-2

CONEWANGO CREEK WATERSHED
SITE 33 NY-2173-D

DESIGN CRITERIAI -
6. Emergency Spillway:

a. Length of level section: 50 ft.
b. Inlet channel: S = 0.020
c. Side slopes: 3:1

7. Earth Fill: -

a. Top Width: Determine by W = H+35

b. Side Slopes: Upstream 3:1; Downstream 2 :1
(Pending Soils lab recomendation)

c. Berm: 10 ft.width set at orifice

I -

I"

I "--,

I.-- -

I ;:4

! 4

I _



Pg. 1-3

By: CSK 1-27-70

CONEWANGO CREEK WATERSHED Ck: 2-2-70
SITE 33 NY-2173-D

-.: DESIGN DATA

Item Unit Quantity

Site Location: Latitude 42°17'10 ''

Longitude 79°06'51"

Drainage Area: Sq.Mi. 0.47 -

Acres 300
Class of structure: c

Principal Spillway: low
Pipe Size (inside diameter) Inches 30
Riser Size Ft. 2.5x7.5
Pipe Length (approx.) Ft. 222
Orifice Invert Elev. Ft. 1483.7

* Orifice Size Ft. .5x.75
Riser Crest Elev. Ft. 1509.1
Pipe Outlet Invert Elev. Ft. -1459+ .41.7,7

Emergency Spillway: POW
Bottom Width Ft. 50
Level Section Length Ft. 50
Entrance Length (approx.) Ft. 200
Entrance Slope Percent 2
Chance of Use Percent 1
Roughness Coefficient (Manning) --- .040

I Crest Elev. Ft. 1511.6
Exit Slope Percent 3

Storages:
Low Stage (V In. .13

Retarding (Min. Vsp) In. 2.48

Peak Low Stage (Q c.f.s. 8.5

Peak High Stage (Qrh) c.f.s. 153.7

Emergency Spillway Hydrograph (Ew) Elev. 1513.8 a,

Freeboard Hydrograph (Ew) Elev. 1519.9 ,

Top of Dam Elev. 1519.9

4

i4

,

I¢
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SITE #33
CONEWANGO WATERSHED

CHAUTAUQUA COUNTY S&WCD
NEW YORK

I I ~APPROVAL: "-

Richard L. Phillips
S tate Conservation Engineer OWN"

I ~ ~PREPARED BY: __

D. Bruce Champeon

Geologist

REVIEWED BY:

Bernard S. Ellis
Senior Staff Geologist

L' It

REERNC:U.S.DEPARTNENT OF AGRICULTURE DRWIG O

SOIL CONSERVATION SERVICE lNY-2173
ISHEET_/_ OF___



SOIL CONSERVATION SERVICE

6>. DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
GENERAL

Cherry Creek 7 min. quadrangle

Stste New York -County Chautauqua ; e, Sc. -, T - R. .; Watershed ConewanAo Creek

Sibwatershed Cherry Creek Fund classWP-O8-2 Site number .3.. Site group I Structure class
FP-2, WP-1, etc.)

Investigated by Bruce Champeon, Geol. -Equipment used See general information ot, te8
(signature and title) * (Type, size, make, model, etc.)

SITE DATA

Drainage area size .7 sq. mi, 300 acres. Type of structure Earth Fill Dam Purpose Floodwater retarding

Direction of valley trend (downstream) north , , Maximum height of fill 5- feet. Length of fill 320 feet.

Estimated volume of compacted fill required 41,700 Yrds; excavation from spillway, 17,050 c.y.

STORAGE ALLOCATION

Volume (1c, ft.) Surface Area (acres) Depth at Dam (feet)

50-yr Sediment 3.3 0.7 15.7 -_"_

Floodwater 89.4 5.44 45.8

SURFACE GEOLOGY AND PHYSIOGRAPHY essentially horizontal

Physiographic description Allegany Plateau Topography rolling Attitude of beds: Dip 1% SW Strike NW

Steepness of abutments: Left 30-68 percent; Right 47-190 percent. Width of floodplain at centerline of dam 65 feet

General geology of site: The site is located on an unnamed tributary of Cherry Creek appr-oximately -
4,900 feet southwest of the center of the village of Cherry Creek, The stream is

approximately 330 feet east of Pickup Hill Road.

I Bedrock is the Northeast shale, a medium gray shale with some interbedded --

medium gray siltstone, and is of upper Upper Devonian age.

Duing the last glaciation (Wisconsin) the small stream-cut valley was slightly

widened and deepened by ice. As the ice sheet waned, valley-flanking kame terrace

deposits of the Findlev recessional moraine formed between the valley walls and t-he l . ,f-'-

I in.the large Conewango valley. Later, the remaining ice of the highlands stagnated leaving ; :-

the major part of the region mantled with the Kent groind moraine deposits.

t Site 33 is wholly within the area of Kent ground moraine, but is less than 1000,

from the area mapped as kame terrace deposits.

The materials at the site seem to belong to both areas and may represent a

(~itiotal zone between the twor more likely they represent minor fluctuations of the

.rally stationary margin of the ice sheet.

Modern alluvial gravel is found in the flood plain. I



The supplemental borrow area east of Pickup Hill Road contains SM and ML glacial

tills, GM glacial outwash gravel and smme ML glacio-lacustrine sediments. Topsoil

covers the area to about an average depth of one foot. The upper part of the left

abutment where it is less steep has topsoil over glacial till and glacio-lacustrine

CL-ML's and ML's. The steeper part of the left abutment as you approach the stream

has a few feet of glacial till over very highly weathered bedrock. The steepest

portion has no till, just badly weathered bedrock over fairly sound shales and silt-

stones. Topsoil is continuous over this whiole abutment.,

The flood plain is thinly mantled with topsoil over 4-6 feet of dirty alluvial

gravel in the GM-GP-GW range. This gravel covers 4-5 feet of either gray or brown

often silty till. Bedrock is at approximately a 10 foot depth underneath the flood

plain.

Topsoil covers the entire right abutment except for the extremely steep 190%

, r lope adjacent to the stream. Bedrock on the right abutment is very highly weathered

to a depth of from 1-6 feet. Beyond that it is fairly sound. The upper part of the

right abutment has 6-10 feet of glacial till over bedrock.

The right emergency spillway area contains an assortment of glacial tills, glacial.

outwash sands and gravels, and glacio-lacustrine CL-IL's and ML's. Bedrock in the

emergency spillway is found at depths of 4-20 feet.

I K

I L i



GENERAL INFORMATION

Backhoe work began November 17, 1969 and was finished on November 20, 1969.
Twenty pits were dug with a Schield-Bantam, crawler-type, cable operated backhoe
with a maximum digging depth of approximately twenty feet. Large bag samples
were collected and processed in the soils laboratory in the Syracuse State Office;
also several were shipped to the SHL in Lincoln for further testing.

Drilling work began December 5, 1969 and was finished December 18, 1969. Holes
were drilled with one trailer-mounted Acker Hillbilly rotary 'drill rig and one
truck-mounted Acker power auger. A small John Deere bulldozer was used for mobili-
cation between holes. Samples were obtained with a 2" O.D. split spoon sampler in
conjunction with standard penetration tests, mostly of a 2' drive. Holes were
advanced with casing and roller bits. Recovery was logged and stored in sealed
wide-mouthed Mason jars. Bedrock was cored with an NX double-tube core barrel
with diamond bit. The core was logged and stored in standard NX wooden core boxes.
Water pressure tests were donducted in three holes along the centerline of dam.

Because the hazard classification was changed from class "b" to class "c. and
bedrock was quite shallow in the emergency spillway, it was decided to investigate
a supplemental borrow area on the left hand side of the dam between the dam and the
road. Five additional pits were dug on December 17 with a rubber-tired John Deere
backhoe and loader. These pits were also sampled and the materials processed in the
soils lab in Syracuse.

r.
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BRIEF MATERIAL DESCRIPTIONS

CONEWANGO 33

' Glacial outwash and stream channel gravel, found in the borrow area,
S emergency spillway, and flood plain. 50-70% gravel, 10-2C% slightly-

moderately plastic fines. Not highly permeable. GP-GM-GW
'

Road fill gravel, much like A, but with many roots, logs and much
Bbrush. GM

rGlacial outwash sand found only in one drill hole in the emergency

spillway (DH 254) SM

Mostly brown glacial till (sand and silt) found in the borrow area,

top of both abutments, emergency spillway, and above rock in the flood
plain. Ranges from SC-SM to CL-ML.

Grayish glacial till, more clayey than D, and found only in the flood
plain.

Highly weathered bedrock found mostly on the steep abutment slopes
L.LJ Ranges from SC-SM to CL-ML, rips easily.

W Glacio-lacustrine CL-ML found in the upper part of the left abutment

and in the emergency spillway.

-- Weathered glacial till found beneath topsoil in borrow area, upper
* jpart of both abutments, and the emergency spillway. Non-plastic ML.

f7)Glacio-lacustrine ML found in the borrow area, upper part of the Ow

left abutment, and the emergency spillway. Non-plastic.

Topsoil covering the area except for the steepest part of the right
abutment.

Thinly bedded shale and limestone bedrock found everywhere but the
borrow area. Usually weathered in the top few feet. Hopefully
rippable in most cases. o

I L
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J. S. D:PARTMENT OF AGRICULTURE FORM SCS.3768
SOIL CONSERVATION SERVICE REV 2-64

SHEET-. OF."

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

FEATURE Centerline of Dam

(CENTERLINE OF DAM, PR:NCIPAL SPILLWAY. EMERGENCY SPI' .WAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, BORROW AREA. RESERVOIR BASIN. ETC.)

DRILLING PROGRAM

NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED

EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL

Backhoe 4 2 0 3 bag 0
Drill Rig 3 3 3 NX Core 0 16 jar

*F

TOTAL 7 L 3 NX Core 3 bag 16 jar

SUMMARY OF FINDINGS

(INCLUDE ONLY FACTUAL DATA)

I
Topsoil averages about 0.81 under the embankment except the very steep 190%

DA nn the right ahutment. Subsoil (weathered till H, ML) underlies tosoil on the

upper sDes with brown till D. CL-ML to GC-GM, under subsoil. Some areas of glacio-

lacustrine silts and clays and outwash sands and gravels are found high upon the

* abutments.

U On the steeper slopes weathered bedrock F, (CL-ML) covers shale and siltstone

bedrock.
In the floodplain alluvial and road-fill gravels cover gray and brown tills

which rest:.on bedrock. Logs and brush are found along the bottom of the road fill

I which is found between the stream and the right abutment. F j

The steep slopes weep water narly everywhere. In the flood plain water levels

are at 1463 + 0.51 in all holes alor, the centerline. - j
Bedrock recovery was acceptable in most cases, however, the RQD was low.
No areas of critically low blow cot .s occur anwhere below the first couple

ii of feet. '
Permeability is highest in the alluvial gravel but is not excessive.

Pressure tests were run in three holes. Results are tabulated in the summary

sheet near the end of the narrative section 1.the report. ,."

F ____"_________._-_--____--._._____ " -- -, ; ",.':T :- ":-- -- -
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"U. S. DEPARTMENT OF AGRICULTURE FORM SCS-376B
SOIL CONSERVATION SERVICE REV. 2-64

It SHEET- OF -

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

rEAupE..Drain Line
(CENTERLINE OF DAM, PRINCIPAL SPILLWAY. EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE

OF STRUCTURE, BORROW AREA. RESERVOIR BASIN, ETC.)

i I DRILLING PROGRAM
D I ONUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED

EXPLORATION SAMPLING (STARE TYPE) LARGE SMALL I
Backhoe 3 2 0 2 bag 0

TOTAL 3 2 0 2 bag 01
SUMMARY OF FINDINGS

(INCLUDE ONLY FACTUAL DATA) .v '*

I__ The drain line profile is essentially the same as the centerline of dam.

( ,Tdfile except that the till D is found on the right side only and does not occur
* Udzder the whole flood plain.

Seepage occur.s all along the steep banks. Water levels were 1460.8 in TP 502*
* and 1459.0 in TP 303. pow__________

Bedrock was at 1356 ± 0.5' in the two hoes near the strea_ and is slightly -

shallower than at the centerline.
I-_ j
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U. S. DEPARTMENT OF AGRICULTURE FORM SCS.376B
SOIL CONSERVATION SERVICE REV. 2.64

SHEET- OF

DETAILED GEOLOGIC INVESTIGATION O DAM SITES

FEATURE Principal Spillway and Outlet Channel TCIN

(CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREM CHANNEL INVESTIGTIONS FOR DRAINAGE
OF STRUCTURE. BORROW ARE., RESERVOIR BASIN, ETC.)

DRILLING PROGRAM
NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED

EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL
Backhoe 4 0 0 0 0

Drill Rig 3 3 3 NX Core o 18 ,,

TOTAL 7 3 3 NX Core 0 18 jar

SUMMARY OF FINDINGS l

(INCLUDE ONLY FACTUAL DATA)

I Topsoil is from 0.4-0.8' thick in all holes.

The general sequence of materials is a road fill gravel (B), GM, over alluvialgravel (A), GM-W, which covers either gray or brown till (E orD) CL-4L, resting on

bedrock (K).
I . The road fill has logs and brush near the bottom and the alluvial gravel is the .- .

trmeable mat but not excessively so.

Bedrogk hovers around 1456, in the uipuer 2/3 of the spillway and drops to
arotnd 14.501 in the InWgr 1/.3_

I . Water levels are apparently controlled by the creek in most cases,

Blow counts range from 13-140, but most are from 20-55.

DH 352 was pressure tested and the results tabulated in the summary sheet near
the end of the narrative.

Bedrock recovery was good, but the RQD was low.

1.1
Iv . _
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"U. S. CEPARTMENI OF AGRICULTURE FORM SCS-376B
SOIL.C ONSERVATICN SERVICE REV 2-64

SHEET- OF
DETAILED GEOLOGIC INVESI"GATION OF DAM SITES

FMATURE FLhergency Spillway
(CENTERLINE OF DAM, PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, BORROW ARtA, RESERVOIR BASIN, ETC.)

DRILLING PROGRAM

NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED

EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL

Backhoe 8 3 0 6 bag 0
Drill Rig 4 4 4 NX Core 0 20 jar

TOTAL 12 7 4 NX Core 6 bag 20 jar

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DAlA) I

Topsoil covers the spillway area to about 0.61 In depth. Beneat.h this is from

fsubsoil,, weathered till H (ML).

Glacial till D and outwash gravel A make up most of the remaining material.

-However, smaller areas of glacio-lacustrine silts and clays occur also, the most

noticeable being an' apparently continuous layer of I, (ML' along the outer profile.

Bedrock elevations are fairly consistent except near the steeper slopes.

Blow counts range from 12-40, discounting those near bedrock and near the

, surface. 1w

Water is usually absent, except for a couple of inUor seeps. -2

No pressure tests were run in the spillway holes.

I- __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _
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U. S. DEPARTMENT OF AGRICULTURE FORM SCS-376B

SOIL CONSERVATION SERVICE REV. 2-64

SHEET- .OF...(7> DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

FEWUFE Borrow Area
(CENTERLINE OF DAM. PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL. INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE. BORROW ARMA RESERVOIR BASIN, ETC.)

DRILLING PROGRAM

NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED

EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL

IBackhoe 5 .4 0 4 bag 0

TTL 5 4 0 4 bag 0

U, SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

I The pits were dug between the dam and Pickup Hill road to the west. No

flgraphic informtion was available, so they were not su~rveyed and plotted. They

Icover the entire field and show about 1.01 of topsoil ow(I 1.5-3.51 of subsoil H.

three o pits show materialA, alluvial or outwash grovel to 101.* Of the other

Onyoepit (104) showed minor seepage.___________

I________________ow



INTERPRETATIONS AND CONCLUSIONS

CONEWANGO 33 "'-- Aj

Centerline of Dam

The upper part of the left abutment around TP 1 is lacial till (D and H), with
areas of glacio-lacustrine silts and clays (G and I). Bedrock is fairly shallow
(6.5') in DH 51 and comes closer to the surface as you go down the slope towards
the stream. The steep part of the slope is highly weathered bedrock (F) over
shales and siltstones (K). Topsoil (J) covers the abutment to an average depth
of about 0.81. ,

The flood plain shows road fill (B) and alluvial gravel (A) over glacial tills
(D and E) which cover bedrock (K). Topsoil (J) is thin. Bedrock is at about 9'

across the flood plain.

The lower part of the right abutment is highly weathered bedrock (F) over shallow
shales and siltstone (K). The upper part has tills (D and H) over bedrock (K).

Water is apparent only in the flood plain where the creek controls the water table

and on the steep slopes which are constantly weeping because of slowly draining c.
bedrock. This made these slopes extremely slippery all the time of the investi-
gation.

/~\ Blow coumts are adequate over the entire site. No consolidation or differential
settlement shoild occur because of soft foundations.

I would suggest removal of all of the old road fill material (B), since it contains
large amounts of brush and logs, apparently used to protect the road bed from W
stream erosion. This amounts to about 1200 c.y. of material to be removed.

If we adhere ta what seems to have become the standard practice of flattening
j abutment slopes to 2:1, this means cutting the right abutment back 24 to 40'

horizontally, depending upon the elevat.on of the bottom of the cutoff or prin-
cipal spillway trench. a.,

Looking at the ceiterline of dam profile, it appears that a positive cutoff could
be achieved by bottoming in the glacial till (D and E). However, the till doesn't
extend across the flood plain along the drain line. Since the possibility exists ..

that the interpretation on the centerline may be incorrect and that the till may . A-
not extend completely across the flood plain, I suggest that the cutoff extend I "
to sound rock, which should be around the 12' depth.

Consideration should be given to either stripping the material on the abutment
down to sound rock or providing a cutoff through weathered materials and into
sound c anted

The abutments wept continuously and were always wet and slippery, probably due to l
grcund water carrying silt and clay from the weathering bedrock in the abutments.
This condition probably will persist after construction and may keep the embankment- p-

k*,abutment interface wetter than normal. I sugtest considering some type of drainage

tn ardle this water.

.' q
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] Centerline of Dam (cant'd)

Pressure tests of rock core holes showed losses of about I to 13 'fpd at various
pressures and depths. This leakage should be either cutoff or a drain provided
to intercept it.

Some type of pump and trench system will be needed to keep the principal spillway
cutoff and drain line trenches dry during excavation and construction.

Th~e gravel in the flood plain is not extremely stable on steep slopes So some
caving and sloughing should be expected. It should be more stable when the water
table is lowered.

The steepness of the abutments and the relief involved (about 90') indicates that
the ramps (haul roads) froid the spillway and borrow area will have to be quite
long to reduce the slope to a workable grade during the earlier stages of con-
struction. That is, these roads will extend quite a ways up and down the valley; OWE,

therefore the cok, truction limits on the land rights maps should reflect this.

Embankment

Several materials will b - available for the embankment: alluvial gravel A, outwash

sand C, glacial till D and 7, highly weathered bedrock F, glacio-lacustrine silts ,
and clays G and I, weathered till H, topsoil J, and bedrock K. I sgggest spoiling .
road fill B because of the larg amount of 3rush mixed in with it.

SAmounts of C and G are small and rtpre'ent only a minor part of the spillway
(xcavatior..

Analysis of the grain size curves shows hree general groups. I suggest placement
of these grouped materials as follows: line grained materials G, H, and I in an

I impervious central core; coarse, cleaner ,,ravel A in the outer parts of the dam;
and materials C, D, E, F in the area between the other two.

I Normal side slopes probably will suffice.

There are no soft areas in the foundation that will :ontribute to differential
settlement. However, the steepness of the right abut;.,ent results in having a

I section of fill at least 57' high only 8' away from a :'ection that is 38' high. "'

More settlement will occur in the higher section than tA:e lower and cracking due
to differential consolidation within the embankment coulo result. The materialsI are not highly susceptible to cracking though.

Establishing vegetation should not present any problem. It."

Drain Line

Rotten, highly weathered bedrock F occurs on both abutments. The Stood plain shows
alluvial gravel A add road fill B over bedrock. Some till D is foundI under the
ditch on the right side of the flood plain.

is shallow anyway. The drain should extend beyond permanent pool elev- ciot' to

pick up any seepage that comes through the abutment unless it is cutoff by thui core trench.

-. C *,~'~'~~ . A ,' ~ ' *, -.
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Drain Line cont d)

The drain will be in contact with materials A (502.1) and F (501.1), as well as
the embankment materials. The grain size curves show representative samples of
each material. -

No natural filter material is available at the site.

Principal Spillway

There were no alternate locations considered because the valley is szo narrow
anyway.

Thin topsoil covers road fill B. Beneath this flluvial gravel A over tills D or
E and bedrock.

Since I have previously suggested removing all the road fill material, I don't
believe any further excavation is necessary. This way we could kill two biids

I with one stone by removing an undesirable material and excavating the spillway
trench at the same time. However, it appears that the present location is too
close to the steep right abutment. I suggest that the spillway be moved roughly
25' left and possibly cocked a little to more nearly conform with the alignment
of the present channel. Backfill with good till D.

A lot of water will have to be removed while the trench is open, so probably some
kind of pump and trench system would be best.

/ Camber should be minimal because there are no soft materials present.

Outlet Channel

The outlet channel will be constructed mostly in alluvial gravel A. Presently
this is subject to erosion during fi:od flowi, but after the dam is constructed,
the proposed outlet discharges and x li.:ii. .i should not erode the natural alluvial r'I gravels.

If the channel needs to be very deep, some sloughing and caving should be expected.

There might be erough large siltstone flags ripped out to serve as riprap, but
the low., RQD indicates that probably the rock would not pass the soundness or LA

i aLrasion tests. Also the flaggy shape would not be well suited for riprap, since
the thickness of the flags would be only 2-4". 4.

, + Emergency Spillway :

Estimated quantities of available excavation are as follows: A -1820 c.y.,
GHI - 5280 c.y., CDEF - 4485 c.y., 3 - 1020 c.y., K - 2130 c.y. r

r,, - The RQD of cores seems to indicate that the bedrock will be rippable, at least
for the most part. The one tough spot might be near TP 208, where there is over
8' of rock above grade.

I~03
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FEmergency Spillwar (cont'd)

Silt I and sand C will be exposed on the cut slope. These might be a bit unstable
under wet conditions,- which were not observed. Most pits were quite dry and showed
little or no seepage.

Oversize (46") waste material can be placed on the outer slope of the embankment
near the downstream toe.

Borrow Area

'The lack of topographic information in the borrow area makes it difficult to
accurately portray borrow area profiles and quantities. On a basis of teai-foot
deep holes over an approximate area of 1 1/2 acres we have the following quantities:
i available borrow: A - 6140 c.y., D - 6335 c.y., HI - 8470 c.y., J - 2420 c.y.

This leaves us a little short of material but I expect we can go the knob just north
of the borrow area and can excavate to a depth greater than ten feet. I don't
expect to find anything there we haven't seen yet someplace.

Probably the natural moisture is a bit below optimum since most pits don!.t.,show

any seepage.

ofll

I
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GENERAL INFORMATION

Since a large quantity of bedrock ws present in the proposed right emergency
spillway excavation, it was decided to fully investigate the feasibility of

. wnwving the emergency spillway to the left side of the embankment. Five pits
had been dug in the general area of the left spillway, but they were not
located in the right places to give the needed information. Also, these pits
were c.nly ten feet deep because they were intended as borrow area pits.

Eight backhoe pits were dug with a Schield-Bantam, crawler type, cable-operated
backhoe with a maximum digging depth of about twenty feet. Six laige bag
samples were collected and processed in Syracuse.

Four drill holes were drilled with a truck-mounted CME rotary drill rig.
Samples were obtained with a 2" OD split-spoon sampler in conjunction with
standard penetration tests, mostly of a 2' drive. Holes were advanced with
6" OD hollow stem flight augers. Recovery was logged and stored in sealed
wide-mouth Mason type jars. Five jar samples were processed for correlation
purposes.

All field work was done from 12/21/70 to 12/23/70.

The present design shows 35,500 c.y. of spillway excavation available and
46,500 c.y. of embankment fill needed, leaving 11,000 c.y. to be obtained from
a borrow area, probably in the area of the old right spillway.

The initial report was prepared in March 1970 and covered all aspects of the
site. This report adds a discussion of the new left emergency spillway and. revises the borrow and embankment discussions. This -oport must be used in
conjunction with the original. The material designations remain the same as
the old ones.

.1
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A. DEPARTMENT OF AGRICULTURE FORM SCS-376B

AIL CONSERVATION SERVICE REV 2.64% .SHEET.-L OF --L
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES OF

FEATURE Left Emergency Spillway
(CENTERLINE OF DAM. PRINCIPAL SPILLWAY. EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE. BORROW AREA. RESERVOIR BASIN, ETC.)

DRILLING PROGRAM A

NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED

EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL

Backhoe 13 9 0 10 bap, 0

Drill Rig 4 4 0 0 38 jar ,

17 13 0 10 bag 38 jar

TOTAL

SJMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

Topsoil "J" averages 0,9', but ranges in thickness from 0.3' to 1.5'. Beneath topsoil

"J" lies from 1.0' to 3.5' of weathered ablation till subsoil "H" (ML). No material

." was found in TP215.

Three other types of materials are present:

i) Poorly stratified, ice-contact, glaciofluvial gravel or sand "A"l that may

classify as any of the following (OP-GM., SC-SM , GC-GM, SM, GM). Has less

than 20% fines.

2) Sandy, ice-contact glacial till "D" that may classify as S1,SC-SM, or CL4iL.

Has 40-55 fines.

3) Glaciofluvial sands and silts "C" interbedded with glaciolacustrine sands,

silts, and clays, "" and "I".

Glacial till "D" is found mainly beneath "H" but above grade in the upper part of the
inlet section, level section, and upper part of the outlet section- This material

ranges from 3-15' thick and may be lensed or interbedded with other materials.

- The ravel "A" is found mainly in the outlet section beneath "H" all the way to and

below grade. It also extends beneath "D" near the level section and is still at and

below grade.

i4- r-1®



J. DEPARTMENT OF AGRICULTURE FORM SCS-376S

41L CONSERVATION SERVICE REV 2-62 2
SHEET.. OF-

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

0 Left Emergency Spillway (cont'd)
FEATURE

(CENTERLINE OF DAM. PRINCIPAL SPILLWAY, EMERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGAT'ONS FOR DRA!NAGE
OF STRUCTURE. BORROW AREA, RESERVOIR BASIN. ETC.)

DRILLING PROGRAM

NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLES UNDISTURBED DISTURBED

EXPLORATION SAMPLING (STATE TYPE) LARGE SMALL

TOTAL

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

Most of the finer glaciofluvial sands and silts I" and the glaciolacustrine materials
"G"01 and "I" are found above and below grade at the level section and the inlet section,

nor amounts of ,I0" are found scattered elsewhere.

Bedrock "K" was found 21' below grade in DH258,

Water levels indicate that the gravel is well drained since little water was observed

in these pits or holes. The inlet section holes showed fairly high water levels or

seepge levels, mostly in till or the sands and glaciolacustrine fine grained materials.

Blow counts range from 9-67 discounting topsoil and the one blow count near bedrock.

Most are above 20.



I NTERPRETATIONS AND CONCLUSIONS

Left Emergency Spillway

Estimated quantities of excavation are as follows:
A-20,000 c.y., CD-8800 c.y., 11-4200 c.y., J.topsoil)-1800 c.y. Approximately
700 c.y. of +6" material is excluded from the above figures.

All materials will be exposed at one place or another on the cutslope. The
vast majority of grade will fall in material "A" and the rest will be in "C"
except for very minor areas that will be in "I".

Some special consideration may need to be given to seeding the spillway, since
the fines content is below 16% in gravel "A", and the area is generally dry.
The inlet section is wetter and in till or lacustrines with plenty of fines.

I should point out that the profiles as shown probably present a more simplified
story of deposition than really exists. The following quote should show why -

"Ice-contact stratified drift shows, through details of form or internal
character, that is accumulated in contact with glacier ice. Internally, three
general characteristics distinguish it from outwash: (1) extreme range and
abrupt changes in grain size, (2) included bodies of till, and (3) deformation.

.. Whether accumulation takes place upon, against, or underneath the
wasting terminal zone of the 7lacier, it is likely to be sporadic and irregular,
with no intervening distance to smooth out diurnal and seasonal differences in
rate of melting and release of sediment. The same site may successively see
a rushing stream, a quiet pool, a small avalanche of boulders, and actual over-
riding by ice, folding or faulting the layers of sediment or smearing tillon
them ...... In such a place anything can happen, and it usually does.

Borrow Area

Most of the old right emergency spillway above rock will probably be used as
additional borrow. The estimated quantities of excavation availaole are as
follows: A-1800 c.y., CD-4500 c.y., 0HI-5300 c.y. Approximately 200 c.y. of
+616" material is excluded from the above figures.

The present land rights map may be a bit restrictive if the borrow area has to
be expended. Some consideration should be given to enlarging the land rights
if necessary. As far as materials are concerned, there is no reason this area
can not be expanded.

This area is also generally dry. Little seepage was observed.

Embankment

Every materi&l will be available for use in the embankment, with the possible

exceptions oi bedrock K, which might not be excavated, and road fill B, which
should be spoiled because of the large amount of brush in it. Only minor
amounts of E and F will be available.

'Flint, Richard Foster, 1957, Glacial and Pleistocene Geology,
John Wiley & Sons, London, p. 146.



Analysis of the grain size curves shows three general groups. I suggest
placement of these grouped materials as follows: fine grained Gill in the
impervious central core; coarse, clean gravel A in the outer parts of the
dam; and CD in the area between the other two.

It may be necessary to add moisture to the gravel "A" to get it up to
optimum moisture.

Establishing vegetation may require a seed mix set up for low moisture and

few fines, since the gravel "A" will be on the outside of the embankment.

4:



F

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE - Soil Mechanics Laboratory

800 "J" Street, Lincoln, Nebraska 68508

-"WJECT: ERG 22-5, New York WP-08, Conewango Creek DATE: September 14, 1970
Site No. 33 (Chautauqua County)

TO: Richard L. Phillips, State Conservation Engineer I
SCS, Syracuse, New York

ATTACHMENTS

1. Form SCS-354, Soil Mechanics Laboratory Data) 2 sheets.
2. Form SCS-355A, Triaxial Shear Test Data, 2 sheets.
3. Form SCS-352, Compaction and Penetration Resistance, 4 sheets.
4. Form SCS-372A & B, Placement of Erth Fill Materials, 3 sheets. -

5. Form SCS-357, Summary - Slope Stability Analysis, 2 sheets.
6. Form SCS-130, Drain Materials, 1 sheet. A
7. Investigational Plans and Profiles.

INTRODUCTION ,-"(

Proposed Site 33 is located in the Allegany Plateau physiographic area
where the topography is described as rolling. This is a class "c" dam Flo
with a maximum height of 57' and will contain approximately 41,700 cubic
yards of fill.

DISCUSSION OF DATAI °
FOUNDATION MATERIALS

A. Bedrock. Bedrock on this site is a medium gray shale with some inter-
bedded gray siltstone and occasional limy sandstone beds. The shale
is Northeast shale of Upper Devonian age. The shale is usually very
weathered in the top few feet. .

B. Classification. The upper part of the left abutment has glacial till
and glacio-lacustrine CL-ML's and ML's underneath the topsoil. Samples
1.1 and 1.2 from this area were tested at the Syracuse lab. Sample 1.1
classified as a CL (LL = 31, PI = 11) with 82% fines. Sample 1.2
classified as a nonplastic ML with 92% fines.

The steeper part of the left abutment has a few feet of glacial till
overlying very highly weathered bedrock. The glacial till disappears
at about the permanent pool elevation.

Across the floodplain about 4' to 61 of dirty alluvial gravels are
present. These soils were logged as GM, GP, and GW. About 4' to 5'
of silty till underlie the alluvium and serve as the bedrock contact.
Sample 502.1 from the alluvium classified as a GW-GM with 68% gravel
and only 8% fines.

1 . . . . - . .. .. .



Richard L. Phillips 2
Subj: New York P-08, Conewango Creek, Site No. 33

Topsoil covers the entire right abutment except for the extremely
steep slope adjacent to the stream channel. Bedrock on the right
abutment is very highly weathered to a depth of 1' to 6'. The upper
portion of this abutment has about 6' to 10' of glacial till over
bedrock. Sample 4.1 from the weathered bedrock classified as a
CL-ML (LL = 26, PI = 7) with 50% fines. Emergency spillway samples

206.1 through 206.4 represent the glacial till and classified as
GP-GM, GM, and ML soils.

C. Dry Density and Blow Count. Standard penetration tests were made in
i several holes. Blow counts were relatively high and ranged from 9

to 153.

ID. Consolidation. Settlement in the foundation materials is expected to
be very minor based on blow counts and classifications.

E. Permeability. Field pressure tests were made at three locations inI the bedrock materials. In DH-51 in the left abutment, the permeability
rate varied from 2.3 to 5.5 ft/day. In DH-302 in the floodplain, the
rate was between 0.8 and 3.0 ft/day. In DH-33 in the right abutment,

I the permeability rate ranged from 4.i to 13.2 ft/day. The alluvial
* gravels ere expected to have at least moderate permeability rates.

F. Shear Strength. No undisturbed samples were submitted from the foundation
for shear testing. Based on the information available, the shear ftrength

of the foundation materials was assumed to be no weaker than the embaLument
materials.

EMBANKMENT MATERIALS

A. Classification. There are about seven types of materials available -

to construct the dam. These are summarized in the following tabulation:

Type Description Location Class

G Glacio-lacustrine dam, E. Spwy. CL-ML, CL

H Glacial till Borrow, E. Spwy. ML

I Glacio-lacustrine dam, Borrow, E. pwy. ML

I C Outwash E. Spwy. S"

D Glacial till Borrow, E. Spwy. GM, SM, SC, CL-ML I
F Highly weathered dam, Drain Line CL-ML, ML

bedrock
A Outwash and alluvium Borrow, E. Spwy, GP-GC, GC, GP-GM,i i IDra in Line GW-GM

I a
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Richard L. Phillips 3
SubJ: New York WP-08, Conewango Creek, Site No. 33

B. Compacted Dry Densities. Four large samples were submitted to the
* 'Laboratory for testing. The results are shown below for Standard

Proctor effort on the minus No. 4 fraction: 0 I

Field Laboratory Type Class Max. Yd  o
I No. No._____ ____. L .. r

101.1 71W46 A GC 122.0 12.0

102.1 71W47 D GM 122.0 10.5
103.1 71W48 H ML 107.5 16.0

lO4.1 71W49 I ML 111.0 13.5

C. Consolidation. An average consolidation potential of 1.5% is esti-
mated for Types G, H, and I materials. Settlement in the embankment
materials was estimated to be 0.9' at the maximum section.

D. Permeability. Type A materials are expected to be the most permeable
embankment soils and are suggested for placement in the outer zones
of the fill.

E. Shear Strength. Consolidated undrained triaxial shear tests were

I made on Samples 102.1 (71W47) and 103.1 (71W48). The 1.4" test
specimens were remolded to 95% of maximum D-698-A dry density at
close to optimum moisture content. The specimens were allowed to
soak to saturation and then tested. The results are shown below:

Field Test Yd ... c ,imld Clas Type s% Saturation c
Sample_ (pcf) %(Deg.) (psf) 3

102.1 GM D 116.5 91 28.5 375 W

103.1 ML H 102.0 94 26.5 800 1

I SLOPE STABILITY ANALYSIS

A modification of the Swedish circle method was used to check the slope ( *
stability analysis of the dam. Refer to Form SCS-357 (2 sheets) for a. detailed summary of the analysis. No unusual conditions were encountered h.
and the proposed slopes are adequate. -"

I CONCLUSIONS AND RECOMMENDATIONS

A. Cutoff. A cutoff extending to sound bedrock across the floodplain is
recommended. It should also extend up the abutments to approximate
elevation 1485'. From there to the top of the dam, a depth sufficient

jIt
_ ___ _'



Richard L. Phillips 4
Subj: New York WP-O8, Conewango Creek, Site No. 33

to remove any loose surface disturbances, roots, etc., should be
t I ~satisfac tory. A 20' wide bottom with 2:1 side slopes is suggested.. '"

Backfilling with Types G, H; or I soils compacted to 95% of D-698-A
dry density is also suggested.

The SML also concurs in ;he geologist's suggestion to remove all
of the old road fill material (Type B). This fill contains a large
amount of old brush and logs. Only 1200 cubic yards of this material
are involved. .., -

B. Principal Spillway. The proposed alignment crosses the centerline of
dam near the base of the righ- abutment. Thpsoil, old road fill,

Jalluvial gravel, and tills in that order overlie bedrock. As previ-
ously discussed, removal of the road fill is recommended. This leaves
only about 5' to 7' of alluvium and till under the maximum section.
Settlement was estimated as 0.2' based on the limited foundation

I information available. No joint gap problems are anticipated.

Consideration should be given to moving the conduit closer to thei stream channel and away from the steep right abutment.

A camber of 0.2' is suggested. 
Ra

i -(WAn effective 0 angle of 30* is recommended for conduit loading i
computations.

g C. Drainage. In order to control seepage through the foundation materials,
it is recommended that a pipe and filter trench drain be installed
across the floodplain and up the abutments to approximate elevation

- a 1500'. Locate the trench at a c/b ratio of 0.7. The trench should -

extend down to bedrock at all locations except between elevations
1h9O' and 1500' in the left abutmcnt. Bottoming the trench in the

* ~SM soils (Type D) between these elevations should be adequate.f
I Refer to Form SCS-130 for a satisfactory gradation of the filter

materials. The coarse filter shon should be satisfactory for use .

against Type A & B foundation soils and Type A embankment soils.
However, a finer filter such as ASrIM C33 il needed against Type F foun-
dation materials.

I D. Embankment Design.

1. Placement of Materials. Refer to Forms SCS-372A & B (3 sheets)
Sfor recommended placement and control of the embankment materials.

2. Slopes. The proposed 3:1 slopes upstream with a 10' wide berm
at elevation 1483.7' are satisfactory. The proposed 24:1 slopes
downstream are also satisfactory.

LJ rY'Y . I .



Richard L. Phillips 5
, > Subj: New York WP-08, Conewango Creek, Site No. 33

3. Overfill. An overfill of 1.1' is suggested across the floodplain
to allow for residual settlement of the foundation and embankment.

E.' Shaping of the Right Abutment. In order to reduce the possibilities
of harmful differential settlement in the are !u'cr the base of the
right abutment, it is recommended the slopes b-- flattened to 2:1.

I,'
Prepared by:

"-harles H." McElroy ,/

Reviewed and 7roved by:

Lorn P. Dunnigan
. Head !
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CONEWANGO CREEK WATERSHED PROJECT
-FLOODWATER. RETARDING DAM /

SITE 33 AS BUILT
DRAINAGE. AREA 300 Acres

SFLOOD STORAGE 68 Ac.Ft.
(TO EMERGENCY SPILLWA REST) '...

WATER SURFACE AREA 0.7 Acres
(SEDIMENT POOL)

HEIGHT OF DAM 57 Feet
VOLUME OF FILL" -546o- cas.

BUILT UNDER THE WATERSHED PROTECTION AND " .

FLOOD PREVENTION ACT
BY

CONEWANGO CREEK WATERSHED COMMISSION SITE 33

'WITH THE ASSISTANCE OF THE
SOIL CONSERVATION SERVICE

-OF THE

U. S. DEPARTMENT *OF AGRICULTURE

- INDEX
SHEET I COVER SHEET
SHEET 2 PLAN OF STORAGE AREA AS A i
SHEET 3 PLAN OF STRUCTURAL WORKS
SHEET 4 CUTOFF 'TRENCH EXCAVATION
SHEET 6 EMERGENCY SPILLWAY
' SHEET 6 FILL PLACEMENT AND PRINCIPAL SPILLWAY EXCAVATION
SHEET 7 DRAINAGE SSTEM DETAILS
SHEIT 8 DRAINAGE SYSTEM DETAILS
SHEET 9 PLAN PROFILE OF PRINCPAL SPILLWAY
SHEET 10 RISER STRUCTURAL DETAILS

:,SHEET II RISER STRUCTURAL DETAILS
SHEET 12 RISER STRUCTURAL oEvALS
-SHEET 13 RISER STRUCTURAL DElALS
SHEET 14 RISER TRASH RAOCS

- SHEET 15 CONDUIT. DETAILS
• " SHEET 16 END BENT AND CRADL DETAILS

SHEET 17 RESERVOIR DRAIN INLET .DETAILS
SHEET M8 FENCING DETAIS
SHEET 19 LOGS OF TEST HOLES
SHEET' 20 LOGS OF TEST HOLES

* SHEET 21 LOGS OF TEST HOLES
SHEET 22 LOGS OF TEST HOLES
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CONSTRUCTION DETAILS

.. AREAS UNDER THE DAB (INCLUDING fI FEET OUTSIDE THE UPSTREAM AND DOWNSTREAM TOES).
AND SEDIMENT BASINAND IS EMERGENCY SPILLWAY (INCLUDINB IS FEET OUTSIDE THE CUT
SLOPE),ANO SORROW AREA TO OE CLEARED AND GRUBBED. LIMITS OF AREA 7OS E CLEARED AND
GRUIBED SHALL &E STAKED IN THE FIELD BY THE ENGINLER. ,

|. DEPTNS AND LIMITS OF BORROW EXCAVATION SHALL IE DETERMINED IN THE FIELD BY THE .
ENGINEER AS REQUIRED. AT THE COMPLETION OF EARTNFILL OPERATIONTHE BORROW AREA
SHALL BE LEFT GENTLY SLOPING.GENERALLY SMOOTH AND FREE DRAINING.

3. AREAS UPSTREAM FROM DAN AND BELOW ELEVATION 1i4S.0 SHALL BE CLEARED. ALSO THE 4,
AREA 50.0'910E ON THE LEFT ABUTMENT BORDERED SY ELEVATION 1485.0 AND THE INLET
CHANNEL OF THE EMERGENCY SPILLWAY (EXTENDED) IS TO BE CLEARED. LIMITS OF AREA
TO SE CLEARED*SRALL BE STAKED IN THE FIELD BY THE ENGINEER AREA OUTSIDE OF CLEARING Em
AND GRUBBING LIMITS SHALL BE LEFT UNDISTURBED. MATERIAL DEPOSITED OUTSIDE THESE £E
LIMITS BY THE CONSTRUCTION OPERATIONS SILL IE REMOVED BY THE CONTRACTOR

4. BOTTOM SECTION OF THE EMERGt.;Y SPILLWAY IS TO BE COVERED SITV $O TOP SOIL FROM
STATION 1+50 TO APPROXIMATELY 5+0 \."," $

-*. WASTE AREAS SHALL W GRADED TO BE FREE DRAINING AND GENERALLY SMOOTH. , . , . -

S. THE CONTRACTOR SHALL CONSTRUCT TEMPORARY BRIDGES, INSTALL CULVERTS, OR USE OTHER METHODS -
APPROVED ST THE ENGINEER SHERE HAUL ROADS CROSS LIVE STREAMS TO REDUCE POLLUTION OF THE AIR.

7. THE CONTRACTOR SHALL SPRINKLE OR APPLY OUST SUPPRESSORS ON HAUL ROADS AND AT THE SITE. AS (
NECESSARY, 70 REDUCE POLLUTION OF THE AIR. .

1. ALL CHEMICALS. FUELS, AND LUBRICANTS SHALL BE LOCATED, STORED, AND DISPOSED OF IN SUCH A * "
MANNER AS TO PREVENT THEIR ENTRY INTO STREAUS.'SELLS. OR SPRINGS. "'L' p

S. SANITARY FACILITIES SHALL BE LOCATED IN SCH A MANNER AS TO PREVENT POLLUTION OF SPRINGS, '.
BELLS., AND STREAMS. .

L
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0, dlS topsoil0/a n..2vi. 0.0 - 1.0
0.5 2.3 Grovel, s..siy, silty

9.0 - 1.u0 Nosi aA. 4s"s IC' - lL"r silitones. 1.0 - 2.5

1.0 .0 ut, ~dyApprox. 10% ".., 1A' 3-', 730C atrix (shic. Is Orfrns.
1.0 3. Sltsady5CP rraval , 3C% amd, and 209 .lsi~itly %Jistic fines).

Max. els <3- I .y-hrvav; wist-we 0 1.0', lifgi.tly jomsal. very
dypres. 50 .ra-el 2C'% i.&, --d 73% ,nrlitc ,,*stiff. rad fin, aml.
OMAng.-hMR1n mist. sit htly Pere.'l.; soft, till; ML

2.3 - 5.0 Crewel, sandy, s.Ity 2.5 10.0
2.0 - 4.0 SAMd, silty, Itravelly HAX. 81sa It' - rlAfrY lilttones

Max. size 10" - sflarp Miltstonne * Approx. 10% 46, 15% 1--e,", 7S% astrI. (whith 28 OPPIOX.
Apps'X 3% 4t~v 7% 3-41", 90 notrii (whichtt is approx. 25% tbCK arsvel 25eanJ, and 15% '.l10 1ai, plstc fines). I

gravel, 30% sand, and 44 aliritly plsstic fie) rownt waet s'phtly peftesahle; very stitff flbt-IY~fl

Brown.; mist, very si-ebtly permeable; very stiff; till; flagg, sllovi; am

S4 .0 - 8.0 4 bilt b Clay . gravelly, sandy
4.0 - 8.0 Silt b Clay. sandy Xag. oil* 6"(hc ssyr. 1

mx. aso <3' Approx. 5% 3-6-, and 95% estrix wihigprx S
Approx. 1V,' gravel, 2M seind, and tv mtoderstely plastit grovel, 20% snd, and 5%1 sodrately plastic finns).

fines. Cry-ibrovu; wet; very siightly permale; lhsrvi; till;

Breve;l moist; very slightly pertsbie hard; slacis- CL-MI. 0.0 - 0.4

- 13.0+ Slet CLM.DS 11hka ote: Scops everrwiters. Many old tress, logs, brsh, 0.4 - 2.0
80 1.# Slv/sand ae. &rvind the 2.3' level. Served as base for

Max. siae (31 road fill.
Approx. 5%; gravel, 10. send, and 0A? sen-plastic fines. 21/,fl.

I TINA. C BN moist;slightly perm.ble- me4ia dnsaitj Iter- _j? di jLmacs Ares. 1/79 N
bei"otscolaut rc .(M e Vee.a. 1.2 rd 0.0 - 1.0 topsoi~l

TS# ak / M. 11/18/69, 91C. 1417, Noe2oseatoosre . .0 - 5.0
1.0 - 4.0 Silt, sandy

0.0 - 0%f Topsoil Ma.. ais 5"
Approx Zt 3.4", 9c% matrix (which is, approx 10% grdvel,

6.1 - 2.0 ClaywY silt, sandy, &iralY 13% sand, mid 75% very slie~htly plastic fines).
M~ax. nisie 108 - Moary siltatcrsw Orangle-4.rvs; milst; ala.gtly permabiw; soft; till; ML.
Approx. IS 4U' 4% J-6k, 95% mtrix (biiici, Is appro. 21X

gravel, 20% sand, and nQ% esiersteis plasitic fines) 4.0 - 10.0 4 Grovel, s&mndy %tsiit $.0 - 5.0+
Ligh brwn;WtYei a~~igtlypsreatIe;ver stff;Max. ese 15* mstly jiitsteiw flaps. few b56 s*i. tobtloo

flAt-lyng flaes; very hi,-hly smathored kedroch, -C- Approx. G% +t, 9% 3-0,. bS% eatrixa (which is .pprox. v-O
herisn, CL-ai gravel, 25% sand, and 15% eli, tly plastic fines)0.

Brown; monset; eihyv rtlypermstc; sodium densityl

LO - 2.0+ &edrock poorly stratifies; estimni:, CH. L&'.4LA' .4jZ .L
Clay shale &' siltstonte; highly wethenred, ollve-Prows; motor No neepare

sefto laminatedl; hichly frottu"rel fsllcd w/CL-iKL; T? #02, beroow Arm,. 1211/, MBCI
esaentially horiseetalI; Northeaast shale; upper Upper ~ . .pslUZ~.~sl
Bovemas. 00 - 10 Os

Sets: Water &topics from sirsct.celiy everywhere. 1.0 - j silt, ~s7w. 0.0 - 0.4

n71 ylfl cAL aum. une1/6 it Doc, 0w ipprox. L 3.6%~ 99, mtrixz (which is approx. 10 gravel, 0.4 - 1.5
IS% sand, and 75> very slightly plastic fines).

0.0 - 1.0 Topseil Orage-brewis; moist: slightly permable; eoft; till; XL

1.0 - 4.0 Grovel, siltr, seedy 3.0 - 10.0' + sat4l silty. gravelly
Max. sims 16, flagg wiltatone MApo. 3% 4%, . 3-1 " matrix, (which Is approx. 1.5 3.6

Appx gravel, 1 % san , d 2L% l tig (whic is pastic. 25% gravel, 30f, smus and 45% slIghtly plastic fines).

30~al send,'l aS 0uhl~eirtl lsi r WnsIMt slightly pertseable; mediim isa'sity, tillt

Bosan; mist-wet 6 3.4-; slightly permeable;1 %wry stiff- sm 84 ".1 &
hard; flat-yiag (as; aNlva-clsiali.Ktel No seeageg

4.0 - 4.0+ bedi"c
AClay shalt b eiltastoe highly weatihereji, olive-hrom; 1? 10. Bora row ra. 1211160, R 3.6 S .6

&Oft; UlVannlel highly fiet~io4 filledl V/CL-MI;0. 10 tosi
easentlay terisental; horthaist stale; upper Upper0. 10 sei

I Devsiiian.
1.0 - 3.0 bilt. sandy

Pero Grvelquit sity.wate a roa levl, .4tApprox 2% 34% 95% mistris. (which is pprox. 10% reseel,

ft #3 CALbm ta l/q, Mtar. . 15% sand, sa 73% very slightly plastic films) .
OrAnxe-brasn; moIst; aliflitly, perabLle; soft; till; ML.55 .

0.0 - 0.5 tapeeLl eLJg .03.XI

0.5 - 4.0 Goel, sandy v/alIt 3.0 O.06 Good, e331y5 $-vowly
Mao. $is 19" - tutuj A sGuestsaes X". $Ims V - flIsg,7 ailtetenes
AprMM. 1091 6', 15% 3"', 751 mtix (stich is approx. Apprax. 3% 

4 6
., 7% 3 . 1W%, mtrox (sisc iU appro.

6C rvl 5 lm.ed1%siityplastcfx) 2% grovel. 3C% san, Sea4 45% slightly plastic f(is"). 6.0 9.0

Dream; mist-velt *0. hi; ISlightly pdaas ery stiff; bom 1% !0 p Miss~sdwtltu

flat-lylog flags; huiiam . - - % - ' -

4.0 - 7.0- * ilt &' Clay. gravelly, sandy Ntlm epg
Mea. ese 8' - varies I 14 rs 21A.D
&ppraa. IS +6", 4% 3-4', 9$% aetrn (which is approx. 7#0.Br~ ra 21/9 9.0 IM.0

230 gravel, 20 sand, asd tls moderately Plastic (ines).
Couy-hrasmn; wet; very slightly pesmeattle; hard; till CI.NiL 0.0 - 1.0 Topsil

Peae Water 0 crooh level, 2.5' 1.0 - 4.3 Silt, sandi
Mact. eIms 4'

1764beak CA e..2211/66.OBC 40"Approa. 1$ 3-6 , W0 astrix (which is'approx. 10% grovel,
15% SAnd, and 15S Very alagkcly Plastic finms).

0.0 - 1.0 y*pmo Orenga-brewt) mist; slightly portesal; seoft; till; ML.

1.0 - 1..0 Clayey milt, Cravelly, seedy 4.5 -10.0 " Ilt. v/4411d
As. sem 9, - najt,7 satsitaii Nag. sims 3

Approx IS 46s, 4% 34%, 91% mecri" (wicul is apk.rax. Approx. 5% rravel, 10% sad, and 05% san-plaitic fine.
25% gravel, 20JE sani, mid U5% moderately lastic flues). Browni; mist-vet 6 5.; slightly peimcaibi, Sodium derwiii;

Lifht brawn; wet; very &lightly permeoable; very stiff; eypol taiid lcoICaruX

very highly wetises bedrock, 'c' baristi; CL-MI... 04A M
La"I".&IPate: Seepage 0 5-

11.0 221.01 Silt b Clay, gravol.1y, sandy
Max. $Is& a, - nlag"a 0t storte
Approx. IS +6', 4% $-, 95% matrix (which is approaxU

25% gravel, 20% sad, ands SS% mdrateiy plastic fiems).
Cray v/brows; wet; very oiiehtly permeable; herd; till

CL-MI
L-

Note; bed rath Is met aver till; the side of the pit
slope& loe steep than the hack. Water aeepinj
01.5'.

I; Treese



If 120-,. h1orr eaoi 12/17/49 IS

0.0 - 0.5 toil .0 - .0edm
0.3~0. - 2.0 yapecil-dy slt

N.. a' ~ 10- . ry- silto,, 1.0 - 2.5 :silt, *aady

Aprox. ',Qt ca*, 13* 3S-, 75% satrix, tcdsC is SrProl. max. asoc S'
ug rwl, 300 send and 20% 6 Ligitly ;laAStIC Lo).Apa. IS 3-6-.W M atris.(ehi La approx. 10 gravel.

Orpy-brow., mist-,at 0 2.0', sligctly f4oraa~e very 5a dnd5%very slightly Plastic fuass).

751 vo-rl-tie N.o stiff. road fill, UN. 0caeo4roej mist; slightly peqnabsie; sort; till; 50.

*Rc .. ft; till; NX., 50 ~ ~ it 2.5 -10.0 *Gravel, sAndyj e/elt

VAX. 91" 16- - frvY Slltst*oes VAX, 5150 IV - mOtdY fil5OZY Siltatsnes, few ZX 55.5.
Approx. log 46-, 13% 3-o-, 75% matrix (vlich 5s Approx. cobble

tbc% scroel, 25% eand, &Wc 15% 1II Sliy plaltic fives). Aprav 3%40 0% send, an% 20m tl awhch tfnn)
1(t,icl. is appox. 25% 4-n e)Sihl oral. ey#~f rItlyn u'. A &.gl ;%4615 S, and % matri ( plch is appro.
tly phms'.c fates). flaps; allotii; 04 $tw; m~st, slughtly-nderotay permeatla; md. donsity;
Sile; very stiff, tuli rysreiid atuig0

S'0 9 .0 4 iljt & Clay , rravtlly, sandy
Hs. else 6' metel No seepage. More grovel vfieplii.
Appros. 5% 3-b-, and 95% matrix (which is approx. 255

-w a atypatcgravel, 2A sand. and 3511 morately plastic fifts). T? 1201, bAr. Sna.. 12/, M.10

7t' od rtel p~aticCray-l-rossc; vet; very slightly perm.ale; hard; till;

a1bl e brd; Siaco- CL14L 0.0 - 0.4 TOsPeJIl

Note: Seope eve.-vhero. Many old trees. logs, brash, 0.4 - 2.0 Silt, sandy

etc, areouud the 2.3' level. served ao base f., * an eise 3'
road fill. Approx. 2% 3-

6
", W mtrix (which is approx. 10f ravel,

8.1 Mno-plAatiC fin*$. 
15% send, And 751 very slightly plastic fins.).

eadi lestaoter_ Pdl.ire As 2118 Oreaseg-brown; moist; slgl peraeable; wmoi,, density;

:dj- d~it P 011, FbRV Ara. 1/1710 DNtill 
ML btyI

"aSeepage observed. 0.0 - 1.0 topsoil 20 50 Sl Agaal

1.0 -4.0 Sa~t, sandy Manx. site 81 - Broken $hale a" alt-tone flags
"Aso 5it A' pprex. 11 44', 4! 3-11", 951L otrie (which is approx.

49.rS, Zt 34% 94 metna (which is, .Pprmn 10% rravel, '4 gravel, 11% SAM, and 55, moderately plastic finas).

13% &amS, aUW IS$ vory 4aiabtly, plaztic fines). gow; vetl vary alightly permeable; hardl shows bedduig;

Orainga-roae; mess'; sigatlyr permeable; soft; tall HL very $ay eathered hedrecic, 'CP herioos; CLN(L

u(4Aiicb Is st*ox. 20o
eta, platstic fines). 4.0 - 10.0 4- Gravel. .,ndy w/silt 5.0 - .0+ Nedrack

kI oe: very staff; Max. aits 15' - mostlyr siltatons flage, few "Sodee. cobbles Clay shale & silatotAe; highly woesthorW~, aliv*-bow,

Ohed tadroch, -C- Approx. (4 4b-'. 9% 3-4 %. t3% astrIA (which, ia pprx. t-0% softi lainatedl; hilhly fractured, filled v/C150.;

gravel. 2$% sand, and 13% alt, btly plastic fioves(. "sent,"ll perisental, Northeast $hale; uapper Upper

llroeii mist, al,rhtly-rieotatoly permesilo; gmadli d.wsutyl 211'elim.

poorly stratified; otwasi, . 4 . A101.1 (Qq.. .s iytm i thad c' eioie oe

,erd. olieKrL; 
Pate 1o 2epc 

e-,vAt.111/.MKId of pit, just topsoll ever pear bedrock.

shfale;uS~ v'LM;O 10 sro ri.1/h, Water 6.0 nt 0 1.71
0.0 1. Toool T0 202, lier. Syv.. U/22169. D. iS11.b

Approx.ppe 1ppo , 3-:' 99 ms atrix (which is approx. 10 gvell. . - . Sitsad

IVri plasnd? veysihtyPat c(tis)s. Neal. size. 153-fagylttaa

3.0obc~o mit 10.0'tl paeabe s till; - Appox 10% gravel, 15% Send, and 75% slightly plastic

3o0eIt" . aa IA. Oalie-raI ost; v slightly perviabel f; hard,;t'll

apPo App. euv ro. 1111 "* ," mti AU i prx .5- 36 Sl Clay aayw/rae

0.0ti 1.0. *epas. is, -. Gravel sandyv/sil
S11~an grivel 10' seW ande 45 slihtl plati fintet$).

1.0m -It 3.3 ~ tl Per"lto sandyjlt ti Appevn. 3-, 46', 7% 2-4". ,o mtrix (which Is approx.

partam.1.1ns. 
mya Kgovlr.; % ". am 53% e srtl phnal6a aodi,

-caleel. O .N .. 30 orl %snsd15 lgtyplastic fines).

Note sNd, seds U.% slengay wiftl.l vearti slgtl erebes)ad tl

Ooaebnni moist, slghlypameie;sat;til; 3.8 - .0 Gravel vSandy fine.

a LL.C LIIAppuen. 3A gra6 l 0% ai, 4andi (whi isn-pl prox.

1.0 - .0 ait.sadyX0grromo most slgtlyd p as h l l y a sti d n .it; " ).l

creak level, 3.4- M~~Pa. site S' 
grw tlagty #Lhiltetenmaereale " 4W

0*(hc sepe.APaea. 2% "', 9% 3-4', (whot~ (dich is .1%apeldnit;.wut
ghtly plastic uses). 2~5% teasns, an 3 sand, ss 5lightly pilastice) 4.80 - ,. itta~lg
rusb.;vrystff e-row mlst slig phl medim; &*It, ti L 38 . Man. wails30

15 roal, 15% end, and 8 morteyplstfin",.)

3.0 .0Loal h= es; moit ey polightl p"imable, vary; dUse
onts'yP se-va w Isdcus m L.

to(ick Is apprn. AMP #104 46vo Are 5/ 7% "' Smarx(wai

etly plastic tims). 29&f3 i j n s lgtypetI11) .0 - .0 bioedrk

rable; vry ti; CL-MI.o 0.0io dest 1.0s tepsai 30y .hlo X9lutan moderaty wthoS gsraypprox.

Moe. eSeps IA vppr oalanut vr igtl mal, ey

A p p e a i s a p-o x I t m o cri, ( w hic h ict a 1 2 11 7 /el. 1 0C b e drlo c p l E I trL. 4 0 i b d r t

15%l plasdi sods) 9.0+ vey lghlypascfns)

0'sse-be's; mect slghtl pemasla;saLtSooil to. v/fsatrey hard;,s ti Iro, ed;fille

4.0 - 10.0 sit. v/and lr12.11os~i)tri obas hl pe

Natl. also 4 3' evnanW
Apprax 5%JW caaW 1$ end slidl 55 o-abac firse . C EW/fAGOr CREEK WtES D rpeupROJECTkh

isatl apascfm. Seven; mistreet 03;1 slifb'ly permeable, modmdosit SITW N R E 33ESHDPRJC
artay leta ~very potorly stratifie, rlicio-lacaitrii, MLSIE3
esalICS va4r1 stff L4 O FLOODWATER RETARDING DAM

Notei Sespa,. V 5' CHAUTAUQOUA CUNTY, NEW YORK

LOGS OF TEST HLES

(whic Ia U. S. DEPARTMENT OF AGRICULTURE,
!1rtey plastic fifes). S I
him; 14;4; callSOI CONSERVATION SRnVICE.

~eSide of the pit 0545 C;A' 5 V E CONS ENGINEER

Water - Ii-.-
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4kA .9 ilt,1-*0.0 .6 ut. i-i
.8, ALS Go*t.ais

X5.. 14.. Drgioodsil oI
*rIR X "'. ON 8.6r liii, is~ *.pet *W par. Mas a** 121 -- varie - 1*0S ~tt

"A d6 aew* .wt fume).W Apr. 0-.".m(atr ic .aprx
&a brml NOW alot* asos smouio ge. 09 e &Me, 2s-ad La vCe a1iahtly pls-ti

Ii. "., ia'ioli~~ pmIa;brides1. mit sighrcadly peil;mutt; Soium~

am 3.0- 4.5 6. n~

808elA s A6iaert pasi es) 1.3 1.1 Mieve, Casandy, gsltv.a4.
14 efu.. M10, MB very III&C SMUla vgery 10 gil1 3a. slio 14 - sri.. - t~m~tyS iljsS

berok CL-M emiAppraXoiafs-a. em. 2% 46% 4% 3-4%* 91% sacs-tx (uhich ise Approx.
La. em; dat seqs-lo~tl poes-ia; hM; losi- 4 $V..

1 
40 as-a, sad53 0 wrystaly plsti

9.0~~~bea 0.+lalit; u my itvr slightly-drt-y pms-hi; m dsim.
C.ur ab.0 &ito lauw s dasity;~ waiterd p5.514e~ stetfisi *stsa51j 64. ISM - uoI

M ametal W olsoiMrlmtWlu 05 1. at, wo~gt
Uppe gmsawl, 215. sIa<u' O d, and 60 we-ms-j 0.0a-i f-m - 1.0l bCxe-Mga.1

aul 1k mps-*4 1 .4 " meiw u (.5 iat to% bedrock An- saMO sg _0 m 1at tic fin" 10 2.
3*.~~~~~ ~ Brow;e uit W lItl ohu O s.sios14-lghtl sitormasslw.1 eni

I,-. 8.6- MUMM06 b"sa eitd - usu, Ireual a.,retifi-~ ery asiogjtripamjia HL.

inf tp metoWlagIs.s;~m14M tf~ .

mm ~~~ ~ ~~ t, 5.E-4.3.3W .3 Gavel gwe, ilty MSEae-lsl fae .0-1.
iwx ese 101 -i strtiied;- eaiy31 lsaut

L ~ ~ ~ ~ ~ ~ ~ ~ 5 gravelw filigi owt oldpe o, very mst slightly Peaii..1 aits

s.. 1. "It, -as as.sbesa 10.5t.
is.0 fiv 0S. Mersmi mstslo 10' - ms-losi ertay pareslolee u

APPew . IS' 3.% "4' as0i sacs-is (sac is"al ISO aV
w ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 &sawel .% msM sa 2 v slightly plasticfi") oilyPatprySrtfedMub C

L.4 - 1.3 Vrivlt silty moist;wb prt.3%4%103o- mtrix ly hichtis
11SX 81im - - fluos). 10.5M -0 grvl,3.8WW45 :.PL

As*.1 .1% 3 %tl (.&i suaci N"pp. ISpm gas-al&wi, lgtl omatbad ilsO 3. 50
30 grs-e, 2saw,$ igild 4 liolye f~ass mly eyporysmsfr,

plastu~Fla tsdtsia0sJ.0 Bdm
U.1.3Malsa Pe-sa 3.3d 9nvel silty CApu S 4' , 10stns "dera60tlx watic) isd app-rx.

8.3 3.1 Wra 30 2 /CvL, 23 was-andl aM 45% misNortaleasti fiWe,

loft .ol s~ hihl frcurd file be ; a st ey lg ty e saL4lrd il 6 3.

po"RA. Metl Vey &light samp a 4'

2pre.3% ' W oatrim (alich Is approx, 19%

Max.14. ii 3t. bs-eu; mist; slightly perueabie; soft; till; XI.

tia", 3.3 - 7.0 Gravel, sady a./slt . - 6.
Lt. irmll ist slghty penmelelsefj tlliML as. sim 14- - varies - sastly SR siltatoso

AM u. 39 4%7% 34% " macru- (wbics is approx.
2.0 .0 Slt 4 Ca, &&dy, rafty $ grael, 3% aad 13% very slighitly plastic

HAS.a I" P rIW a l t too iis).

Apo1% 6,4 -4d, s-d5% mtiai-ow; ppet rae mists alighly-uadattly V@-%&hs#; am
usgavl o E.aa 3 desity very poorly stratified;l as-taah; 64

mAbSN ist; 7 SlINUt P14164 978if 7.0 - 1.5 Silt, swidy

4.0 - .0 Gnal. mpopANV'ro, 10* gravsl, 3(11 s-Ad, *4 6C% a-pastic finoal.
4.0. oil 14- Ga-el varie - otlrOoitae, ; mist: LS-lgJtIY poroati, irTIC~lArly stratified;

7prw 941 % 34', 90 sizAlkIaprx 40.10Ais;Xc
4%gae,40 sad &WL Redysleistes. u~ ~+solc 11.8 14.2.Or sa .. i mit-aa;pr-am" lIy CLI alo dC litstosa; miertely weathiered; gra-brows; cvrperystrat~edl ostub"91 s-oft to maderately hard; than bedded; fract-red,

filled v/L4M; essentially borlasatal, Northeast
6.0 0.0 Siltoh&s &W , upper tpper- iovs-n-.

Aprr 4gravel, 20 s-sW, s-W 64% mem-plostic Clsso note; 0o selvage I
bvyms lightly ps-sums-lol maw~t doity; Irreg.

XLX.@1"10-- rw otatoss 0. 0.4 Tpsoil

Approx. 3% 464', 3-)61, *9 as-s (%&ich is a~res. 0.4 1.0 Silt, sandy90 ganelt )% mod, aMw 40 s-lightly plastic fino$). 14" else <11
Orevo &*oil sihtly porsmoISm; wery Stiff; tills As Approx. 10 travel, 23% s-n, WAd ( slightly pwat~c

31.0 -U.S Silts""m . ,s Oftnge-br"MR1 misc; Slightly PsnVeAlU, Soft; tins; ML.

softj tom iss-very s-sd;t ii. po ids-I; ver ratsod,; 1Uprad 4,1% W, 54..066%mrA vihis

beiec . Lt.oisl~ brow;ull 417.bi-e shale;l pep, .N tl; s-

Is-t oot sa-. a.*4.8". ~sitIAflY hariasotal, N.rvs"t W*19, IP-o- LrPor

v/fMr..wst I IIa, -- WA riff@ up v/h~oi-~a ae9 sq
In qrtSal flags.meaX0Srso

ft.



0.0v-l,.1 ?*poll I

0.6 - 20aro el ad, silt 0.0d a.6 1"a-Uty pla~ lx Ng i i l~.uu aa

samd,~~~~£prg &M 7% slihtl plitrix I~e Alp 1% 4, -' SMti saSu

3.c%40GrvL gaem x, n LSihtyP~tc'"sit tin =1.M
mypa4 l o S sofut)n 1.1 mist ala 20 ligtly Itm s"; ver mu.0 An.

01= Iari 'M~i La 
KSae gravel, 109 &SA Am4' 7, matrix (whuich is ppron

ratey p.MU5 adlm , f al75 h~i~si I4 0 gravel, mint seed, S lightly plastic ftLa.)

ratl la0 6.tm0b arao. saa y silty; n l et p~1 ~ P l abla v ry uff , flat

most, SAmtaelain . 4.0 - 7.0w aSeed ra
Ki mtix(hih s&PM Approx. 1% 5-6', IS 3-11 matrix ( which, to UoL 1%Me'. mi w t

uWL eyalh ypatc6 r vol, 3 a , am is mar tly Nlat. flig) I - nlaw silttows

brwn ma5%wo mssatl 3.611i flieesl 7.0eabe ver vt PII I , LO 3-4, 7S% mtrix (t ch is &pp...
17 litoly pr aabla swe~m gt Medmaet flssieg IN 1.0' 'itebsh0 ."1 ' ass"A "Ad 1 91ht a til fin").

trati hn Pim.lad eirtuaki C. Prom A411 Clyableil st lya Pe drso ely vser d grff fat

0.0 - 1.0 S~ail &flygavactnd yigU p fildv/C ; of atalybriotl
brthaae alsoe 61rOpr aeje

--y sapproxti 39 " l 1.0 mari (whic Clin3 siltx gra e07 aaed0 "Ayilyg ,

rmaaber; mdridavty ~. ele 29 "lad. wilt % et i ta plstctin )Aes mi s atV e Flaw . S S u t b.la tl si
11 atix cM i l Appree. 1% , mai worry Slihtl tor Ixa (eard; till ChA. A re m il.,* a% &44 9Z m triee gray till ar

O5Wva l 920 redrsl plasti f5 204@il 0 "Iki temlly plastic times~5I05' a l~ o baca

arysitly er iu abe bsi, New Noaat; veear slg tl 0 J63 eable, bery stff SF 1.01t Stea C enal ""tI A, 5 14 81 Y er la aqhrd ti , C

ma~~~~~~- 41 eySiatypat0.0 b . edroil

10.0 - 15.0 Tsail brAm C@af, tovaly mcasaz k d 0 .4

dr atalslo neras hs d m ady; Ma.. a G. la . 7ilt - law y #*M alltttms~a 0.0ls 'M 5.1r Ora al'sedy slt
Sm~i-la, strinel HL. 11" .mis 4, - % Yugo , 05si i.(tdk1 JtW.Mg ae i'onasjt~s

1% g vl, 1 se , d 55 drt3y pattApprox. 1% 46% 34% 3-4' 73% matrix (whick La approg k. ..algty
ha.) % gravel, 21 sBMW: and 1* alihhotly plas tic fhngs i . .).

65% tr 3A (45th is epe. til CI.tf1 very slightly~ata peermaablqj vary stiff
9%t at rix (w ic i 15.rox G ry vbray eastb va ry & 1 C-tl beassal hard.;, 43 .

an4 Am eyretely2 7"'L

40ratoly p. berdw tiell;e IM .ms 7 rag Asitto . . Ovel-b Sany, gsavlty, d
Clayted etth HAP .1% 4ai, 4ta34, 95% atrix Iaahthr4 is ey Maxw YA.Iie s '- nlaw itt..

rvel, UK~ tA sawaretcl bgdethihi beddd; i A- -ax 310 6% 4% )-4, 7% atrix ( i, i La pprx
sdrtayn~e..1r,.~-rma wdflldv/LNI;samim inats"). 61 graval. 3% and, and IS Salirhtly platc fm)

ltaesol rt~e blU9 Cae Maarllvet; ver 1 li.htl Ipermcv lt bed 1Gra-ras, ati vglt ar g ely pe al ery ti 1

TIIL2Fl. lay 61104 40 Silt/ba.s mdEC se 1485) red Clay aX . A& lawa sadatale, ehrd ryIs.
bro~al ft t sw~antly d; til beded;(ma-Appot tS +6deatel 3Ard, gsti x v beded f att rox.

"ea x weteolgmfilltrd ldvC34j*St~l ersns1 Aged , s/L-I sasatiil WW W resenta patica
0.0itlblied -rcwd 0.lle thea st &hl;upra e 1bot .fels. upriprlvee

." .0 orsal, Wandy, levlt a M5. V tcl isr nC-s- eter 8 N ci-eakwas s lhvrl, 0.0'CEalahl pasi fines). r a . Uflmfist W 146bt , Clayele a"r 6tf mila.so moet- 0.1ter4 gry r~a

0.0meie sot ti.l Topredail ; fildwC-M esnily4rmatl otes

0.0 - 8.0 Gravel, sandly, silty 0? .1 ll ly rvly ed
seaty Stsilt;,..Max. Sas 81 - Mlly eillst~a Noa wate aix cras Io

7
w a 0be . d at
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3.0 - 11.6 Gral, adsly07 - itt & Cly, gravelly, Sandy
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11.8ed ,t.h 1443 1edra. 1it.1 Seapaga0.
6. -116 st & oft e drat ly a ar dtu bddd
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ad, ded ; f racjity d brw;lasticld~ t~YhNtis dd

rtly pawails, sot, wi; Xa.. 'I2 ?17

.st7e CONEWANGO CREEK WATERSHED PROJECT
4 Aprox.FLOODWATER RETARDINIG DAM

CHAJTAUQUA COUNdTY, NEW YORK
or-6., h". Lu, o-chLOGS OF TEST HOLES

&uiy -0-3 litro, 'U. S. DEPARTMENT OF AGRICULTURE
keactlitJ, p Ly. SOIL CONSERVATIQ23_SERVICE

jSTATE CON4S ENGINEER

N- 217 -; G~



0.0 - 0.4 totood OOUU.305.0-15.~~~~~~~1 ba bai 69~ ha-*S. I ~. va~, atrta

$A- 6.0 Grvl koSiy

appro. 1044 1 41. matix (thick is appa. Sit *
6svei, Ull amd, Sel X allgltly plantie flats). Ap

Oe" iat-v 6 US utyI M eystiff- U;R WO11 I0% Send, 791 rsi-peati, ie
-171"dt M'an;&FI lI.V..-- I.M) igw*bvns ist; slightly P ersanbonI.,iev i

6.0 6 .04, beiSI In5-~.-~.litil envcounter v/wxter
CLay shame6 , sitott; moa tely, seetbat 11 aa-brevsi, Sen.d, silly, srovaiyml ta, 2/66 nCsontIn I al ar1 sd; this bod"Id tasersd, fi.led 6 Appret. 12556% gveal 1C ad 1sgl-.drtl

V/C114desaualyhoasaka Northeast Shale, lettr4 APjaati 25 fit.0.Aid 4,9,Ol-odrt.9atic ft*$ opoll
Vn -6 14 Ost-broawmist; very sligildy psnsoU4, stiff_ very

Insblser a pekIteL stiff. 019-26; till; IL-mi. Silt, sandy
S.- Approx. 1ox gravel, 151

L~s.IlJJli ~ ~Clayey silt, sandy, trarelly 2 t. brow to orange brown
I * Approx. 20 grael,' U send, bC% nodor.~sly plastic P-2 till; ML

0.0 - 1.0 tapeafin

- a.. ozayty silt. pa~efly, ,~ ~ aui~s It bra -e; ey sli~htly poe aslt hard, %*1.W; veryitsdcly anywg
Lo - .Cle But -la ejlsatm -PAYly wasitlitd badroa, 'C horizon, Ci,-ftW lySnyig

Mass. als 0., fla si14motta(hc 40 Approx. 20% &roal, 25% a,
2grvl 0sa sel mderately pl~at'* flais.llre -ltebde 51.1 as ltstone .'hatw r. froet..;mit;vry

Ugtboalmls-at0L211 very ahllotY P e I Latndstar ns .s . bootile, lec; 4Lut) doAyVY till; C~dL
ToryahS.~ iriff eyabl ethrd-oWtO t ooli tUK""' lace. soi~y. sondtif t~de..Ucro, cc. hipho____________
see, stff deey hil ercChten to 1 than. ttsrtoily ,ovsbrdiia14';

atathored onts. olivea r'esn to #live browt o t is Bedrock andy ailtsto,,.,
VIe &mgry exceapt for bgrhter boy poiris, woh. soft ta very the,, poor thi. and siltil

clay Mau ailts~ma kiguy Wattkaredihards most.ly 1-.a.tei, fev thln be.1, ,c . jie&Cytn.;wo~s
softi Iosited; heighly frataed, fliladwj;= *Whae on Ilay sanodstone; sovee hiphly wtt~ 4c.yM siltaut e In lor st::
t.Ntiti4 haritmoull Morehatt altA upper Upper 4 Will silt &Swlissill hJ,7f~~~ to 4 13., .001J Witot moderately soft; l*,minatef

6I~im that$ "#initially horlasont&I rcolienal dip tad strike, 6.5'; good roch brooks 1,
Nortbwst thal, upper typar Dtoan. horiallotol, regionasl stril

Ofte~. smikisa . t%"o pit. .Ip.* 0 La. Upper Dtvessuen.

it oosmih. Lio un, 2fl/litU PEIC~ INta:.. 6 Ill on 12/11/66, 6 4' So 12/15/66. 6 surface an
1.1/16/66 Noe s eSter.

p .0-1.3 nilt & m avelly, l oh 1 9. 2-12.6 11, 0W Roe of RO largs 1 hl 5.5o0re

£pwfax. J5 46-, 4 "'. 10 tWteli (AhlCh it appox. 3 2 61173 0% mt return water, ui
29 rowel.W "46adsi uderta Pasic4 17.S-22.!- 10(w G

bsw"p est; Very tllshisli poeattit harell tl; III I ags hl oepee 12UAr. Salt, . 12A?-lbt6. WC~
2.0 gretel,50 atad, td IS modt~aaly plattl uits) itrtst crepiets

6.4lm.~ 17.51%2.5 S 0 psi 4.17 fyd Il silt. sandy

f- .6 Clayhle 1 oilaemol kigaly, wothiz l slitaoa 0pi 34 pd prx e ma,1%0
Gravel, herndyil Moriltys asalSserUpr1.31. 0po .2fstill; MLg

14 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 3 soa.l 12 Aptrox =dtEmdrtl lstcfa..Apt.5 gravel, 25%ad 0 l.ty lsl it lvebe, nirt
ligh brem; tll tly sighty p~eet~t; ary tiff Sroa; aistast 2.0; alahil pa3oh brveywntff, . 4ttinVbdr, c3.40t.

'.2.111/t-D ,1426 itK ftL w d ML . t 122

01 - 1.64bseh.. SiltBils andY clayY gr7-Uy tenz esemptallyntshattle n

2la ael 1 "ad A"ut highl moerte;lehae p~i iig o A . 2% gravei, 30% eand, 20% asaoly plastc fins* Ki *liv 1rwn moeelyu.Liglt; brots ttoiar hittl tatraled vry a i;l P
0*

a; Vaoit;wt vary ; slghlprasit, pvr~ks r stiff, lo ti bd, Cz
inloias ll verybi Mahy wathaled bodmar "pC' *qD2A CL..IQ a olwa 6sitesn01011-16co0

C10 P 1 tyt alel 8asta kIA aiierd Lvl-rwlA 23% travel, 301 .&Ma, 559 mo.atoly plastic fint ls ri.ivt
$wafl oth" loa upe 27/5 111myl etl very slightly peeousabi, vtosf, N28-t; Nt s hort t1 11.t11.0

0. -10 ae"All 3 16.0-1..

Lmeta4. knse solosp ftv .atmal thalaAm e8 tAW Sit graell S Lt, t tadyi
IF00 F.p. mo~r- (thichS La ap410j. u1 Approx.25% gray; , 4 swivetll v sf -hard, pleiast5ic fis aport. to g lot goo

0.0~~~beda l.e-inatadL ~ar S~w-ZLL~r~

.Slan; oatrbodver falwienl oacol srs.t
LOa.0 Cdnel fltligtne tlasi i;NriottaiGaesilty, seandylt

May. tasI. -tlaee h1ghly auaeseethand texturalaes Sil t io antdy
Aprx40i 6 Is "10 7ed3c mti (leat to r __________sey md~atlsft,&, e& Los Apo.V9goal C

taSt lraminatoed J ihl fal~omiflled..; Ktt1-N, 2.6'd q o 1.-.2/6/66 ha U ocaioa ti;e oron

eatmotlally~ ~ ~ bas-leestel Set~a ~ rlam er f.-40'ragetl 0% sjs ______________

had.4tIra fI\ &5,almluv" CM. hoal. /13/an dip;. 1444.0 s &W-..-- uppe laiatd edig

Claysy ali, gravell sandy di si ty, sant
4.0 App0et NeuSl grav.l 20. Approx 1t trdavetll 25tttfie

cla veia &ihl aetire Iarc, Mau isnless;oil CLI.~a Mottle brown wit a~olo

F. lago whole ___________ careoa phalt 3%
lads-act- ~ ~ ~ ~ ~ odoc -atau~a sclly tooal alotw vivit-i

74. ady moderaly oardy top will titOe essetnUtleamthr

4 a4sa 6'; vaatkntgravelnsIQ are n se gmoderatelypesti fin" grayevnin

U9 Lt.~p bora al vetr by slits; portbey soift-veryl M-Ird; 1stl
tightl frwueathere etainofk "C' rasca sfCas, melis 1 a.0t .0

- so~ad moeatly beohd ato eSa, hem ress-bedd ting; kostly



LOGS Pseasere toot r e t --

3.A1.0-45.0 30 Posi 4.13 fV,1~sl
20 Pa I 4.5M fpdJ

- -,.-IQ1 pot S.40 rodi

5.0-10.0 20 psi 22.1 f'l y / Apuprox. 1IS gravel, 2Q% batid. 0% slightly Ip~iat flat$
10~ Pei 13.2 fpd Vj 24 Lt brsai-oreng brown, mist; &lightl~y peemabls; stigff-

7'%Mo-~..st~ fle, ' Leakin badly or"A mid vaery Stiff, WO-24. till; HL.

ow-onterw/wter 4.1 29 Approx. 301 gravel,y23% Merd, 49% as"hl plastct floes
Saital ocee~tr v/nte a 17 Nettled brewn; mist; Slightly persteable; wary stiff, *-17-29;

iss.ty-.drtlyfL5ler. Seor._ 12a8/69. D&4 1519.0 ---------40 tili; ch

btly perveas, Stiff- vary op ilSeed, silty

Silt,8&04YApprox. 5% gravel, 70% snd, 20% moo-plastic final
r-. SAt asd 13a P emist; moderately per,..blu; modiu density, %-19;

Appee 10% gravel, 15% send, 73A' slightly plastic fine.. 1s pearly strotifi*d outwish; 314
~~ ~orstsi, riastic2 it. bran to omago5 brown; Moist; Slightly portsaabla; Sort# _________________________

0-0 odeatey pastc - P-2 til; -26- -Silt, seedy
ypan.5MbloJ bard, b-p4 er 1 Approx. S% gravel, 15% saith, "0 nn-plastic flones

'C' beslo- ti-IL. Siat "e clay, andy w/5r5vol Bewn; mist; Slightly per-asablo; w41m density, R-12-26;
40 Appmt'. 20 gravel, 254 SAM, 55% slixnhtly-aluierately a..,:o g3acos-leacustrins; K.

... ilats .... to riy Me amtov y Moist; vory alijhtlt petwoahie; bard, "53940 ;.1.
biotio stu lccs till; CI-ML Gral, silty, Sandy
alriiw55ii.054 c.e 19'; I.- - Approx 30 gravel, 29% sand, 05% slisghtly pilastic, fine.a

.wn-therd I law14 -; I M.5 29 Nettled brown; isisat; slightly porisabils vary Stilf;, P-29;

Verves; avd. Soft to very then poor Shale and silt~tons froem 6.5,10.$f; fjserrelod to_________________________
thin' 5535. &cc. %I tij, silty ctxrv scderste161 o,,uthert64 -v .nPlr m',,a, the, highly' 00

hhipl weati~id eLy wsiatkored An lower 5005, trish-tan; vary bard to 0.3;,. then 116imck - sidy 5i.1tstoa, no liss act. bietite Situ, fine0
unrvd to 6 13', -.. l iwlov Moderately soft; lamsinated to thin bedded, Mostly CL-IlL below tained to silty texxurs; essotlly o-weetiered; fraymi,

rejsisi dip AMd strike., 6.51; good rock bras 1n 3/4- to 2' frioanta; essentially tee; very bard; titLe belded, showsa Se cross-beddiuug, eec.
cqta borisostal, regional strike and dirt Northeoast Sasle$ upper NX Llusa of darker silts; sually tight trsctwe on 2-4-

5 -Upper hevotimn. SPaciaxi little StAing or fresh looaing, ot frsgos,.tal,
- 10.5--regional strike sa dip, sstiafly ksrisontall kerthaa

6 a- on12/15/69, 6 srfae o es Nwae.0. -Sala, upper upper Devniane.

Re50 lD u 1 3.3-10.5 tit Sec. 0 .0.
Ifrgsst w~hela e Note:. 2'M ts; n 1, 20.0-25.0', "0 Rac, 8% Q

Fe Q ooSaturn water, rtsing lease on battan. test -nter tres tha start. Driller says 6- void

5%l 11-r- Solvv.. 12117-I6/k9. 0S. 1522.0 n.0- Lags 24.-h.5.le wtre t.lsc 4

Topsail ,......... S Pr i T. y 1/14 DbC. 14t9.5 0.

4.17 fpd /1 Silt, Sendy I Upasi
3.49 fpd 2/ Approx. 10% gravel, Is% Send, 75% sligthtly plststic ftimes
1.37 fpd I/ 15 Lt. krewu; wist; slightly poirmable, mvedits-litl P O-6isdy5slt

5.2(pd till 4O 40 Apprax. StEL grav1, 3% Send, 20% slightly plastic lies
2.9 f 1 ray-branst' mist; slightly pesmabloi bard,. 1040; road fill

rpipe tin 7 " . pma. X% gravel. 2%S.nd, 5S% .libtly plastic fil .
USec. 2 11 -2

til; IL.28 Approx. 60% &revel, 25% ad, I% aligbtly plastic tics.
_______ 0.0__ -6 g rowni; meirt-wet 6 31; Slightly pereable, very stiff, *-Ui-26,

nedroth - oxedy siltstono, no lae, act. kiotile miniJ .1uv&1

.7 - . ,stssw.nt Shals and siltstons tons 10-12.5-i fine-prat 'sd
to silty ttal intcmamtont beds Show khi.MdSitsitadca.Arvly ad .

20 ivtypatcfosomtharieg, ethers oisesciisly ,ien-weatherevi; Iraysltan to 34 Apr.t 25%cay gravel, %Sedy odrt~, 1v ie
alivetlyPAtI inlZ bmwsin Moderately saft ts very hsrd; Mostly lArdlnated Ovr Astral 2 vesil, 0% used, 13% edt 1 4;ti.U fin..

,bill pen..es; very stiff, fe tw tIkin beds, ect. massive; pc". bieidiy we.thered clay and ryw4;vysigtypmnbebads1 ilL-.
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